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PRICE/PERFORMANCE, SEMI¬ 
CONDUCTORS & THE FUTURE 

David L. Stein 

ibm is already telegraphing its intentions 
about its next generation of computer 
hardware. Despite the breakthroughs made 
with the 4300, word has it that we “ain’t 
seen nothing yet!” 
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THE CHANGING ROLE OF THE 
MIS EXECUTIVE 

Joseph Ferreira and James F. Collins Jr. 

The traditional mis bureaucracy is no longer 
a sacrosanct fiefdom. Its managers have a 
new mandate: push information services out 
to end users as far and fast as possible. 



WHAT TO DO WHILE WAITING 
FOR UTOPIA 


Dr. Howard Frank 

Most organizations will soon face the 
decision of whether to build private data 
communications networks or rely on the 
services of a public carrier. The decision is 
more difficult if the third choice is 
considered: waiting for the “utopian” 
services on the horizon. 
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THE SURREALISTIC WORLD OF 
WASHINGTON 

John Eger 

The emergence of an information-based 
economy is like the flow of a river; 
politicians and laws may influence its course 
but can never deter its movement. 

59 

CALLING A SPADE A SPADE... 
A CHAT WITH MIS EXECUTIVES 

Three corporate mis executives help separate 
reality from rhetoric, fact from fiction. 

Even so, there is no one way to manage 
information. 

72 

THE AUTOMATED OFFICE 
MOVES IN 

Harvey L. Poppel 

The pivotal management issues have moved 
decisively past whether, to when and how. 
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HANGING IN 

Marvin Grosswirth 

So, everyone is now a dp expert. Dp 
managers need not worry. There are 
numerous ways to create new mystique and, 
confusion. Remember, respect is born of 
fear and suspicion. 



A SURVEY: THE SMALL 
SYSTEMS MARKET 


New user expansion of the minicomputer 
market shows no signs yet of flagging, 
Datamation survey indicates. 
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ADVANCED COMMERCIAL 
APPLICATIONS IN THE ’80s 

Martin A. Goetz 

It has been said that software is something 
you can’t see, touch, or understand—but it 
often smells! Perhaps in the ’80s there will 
be a more pleasant aroma. 
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YOU’RE LOOKING AT 
AIL THE MINICOMPUTERS 
THAT WON’T INTERFACE WITH 
PRINTRONIX PRINTERS, 


The fact is, there aren't any. For the simple reason that every 
Printronix Distributor offers controllers and interfaces that make 
Printronix matrix printers compatible with virtually all minicomputers. 
And most mainframes, too. 

So, no matter what your computer, you can have the best printer 
available to get more from your system. 

More service, for example, because a nationwide network of 
Printronix Distributors backs up every sale with timely and responsive 
delivery, installation and full after-service support. 

More reliability, because Printronix printers have 50% fewer 
components than mechanical font printers. So there's less to go wrong. 

More quality, too, because uniform hammer energy prints one 
dot row at a time, overlapping each dot to produce solid characters. 

And you also get more versatility, because Printronix printers can 
plot anything: drawings, graphs, barcodes, pie charts and labels. 

So, complete the picture for your minicomputer with a Printronix 
150, 500 or 600 line-per-minute printer. And put 
us to the test. If there's a minicomputer 
we can't support, we'd like 
to know what it is. For 
further information, call 
your local Printronix 
Distributor listed below. 

PRINTRONIX 
DISTRIBUTOR GROUP 

Printronix interfaces with these 
minicomputers and mainframes. 

Digital Equipment Corporation, Data General, 

Hewlett-Packard, Basic Four, Prime, DataPoint, MicroData, IBM, 
ComputerAutomation, Varian-Univac, CDC, Burroughs, Honeywell. 

Atlanta: (404) 455-1206; Baltimore: (301) 792-0021; Boston: (617) 729-5770; Chlcaoo: (312) 394-3380; Connecticut: 

(203) 624-7800; Dallas: (214) 661-9633; Dayton: (513) 429-9040; Denver: (303) 355-2363; Detroit: (313) 227-7067; Greater 
Washington D.C.: (301) 881-8430; Houston: (713) 681-0200; Kansas city: (913) 888-0215; Long Island: (516) 487-4949; 

LOS Angeles: (213) 973-7844; Metro, NY: (201) 224-6911; Minneapolis: (612) 645-5816; Orlando: (305) 859-7450; Philadel¬ 
phia: (215) 542-9876; Pittsburgh: (412) 922-5110; Portland: (503! 292-3505; St. LOUIS: (314) 731-5400; San Juan. Puerto 
RICO: (809) 781-7880 or (809) 781-8747; Scottsdale: (602) 941-5646; Seattle: (206) 641-6444; Sunnyvale: (408) 245-4392; 
upstate, NY: (315) 699-2651; Utah: (801) 292-8145. 
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stretches your software budget 


In 1965, system development costs were fairly 
evenly divided between software and hardware. 
Today many sources indicate that 80% of the 
cost is software. And the trend is continuing. 

Why? Because software technologies are not 
keeping up with hardware in improving pro¬ 
ductivity. Software is now the major constraint 
restricting effective use of computers. 


How can you get more from 
your software dollar? 

RAMIS II. 


RAMIS II improves software produc¬ 
tivity by decreasing the amount of mon¬ 
ey spent on maintenance. And increasing 
the amount left for productive new systems. 

With RAMIS II, new systems are developed in 
no more than one-fifth the time required using 
conventional means. That's because RAMIS II 
is both a data base management system and a 
complete English-like nonprocedural language. 


MATHEMATICA 

The brains behind RAMIS II 
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With RAMIS H you just say what you wont. You 
don't have to tell the computer how to produce it. 

A simple request gives you information from any¬ 
where in the data base. And, you don't have to 
make costly application changes every time you 
change the data base. 

There are 175 ways RAMIS II can improve your 
data processing. We'd like to tell you about 
them in our free RAMIS II facrbook. 

We're Mathemarica, a technical consulting, 
policy research, and computer software 
firm involved in the improvement 
of decision-making techniques. 


Yes! I'd like the free RAMIS II Faclbook. 

Send to: Mathematica Products Group 

P. O. Box 2392, Princeton, New Jersey 08540 /800-257-9576 


NAME 





. TITLE.... _ 





COMPANY 





ADDRESS 





CITY 


STATE 

ZIP 



PHONE. 
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Systems for today 



Service for tomorrow. 


DASI, the nation's largest independent supplier 
of data terminals for telecommunications, offers a full 
line of state-of-the-art products from Texas Instru¬ 
ments*, Lear Siegler, Digital Equipment Corporation, 
Diablo, Teletype and DASI. 

DASI can provide you with the right products 
for your needs, including a wide range of printers, CRT 
terminals and computer peripherals from stock 
through a coast-to-coast network of sales and service 
facilities. Whether you want terminals, couplers, or 
complete distributed data processing systems, DASI 
has the best at competitive prices. 


Nationwide Service. You save time and trouble 
with DASI's free on-site 90-day warranty covering every 
systems component they sell. When you need service, 
DASI's own field engineers arrive within 24 hours with 
the spares required to get you operational immediately. 

Buy, lease, or rent equipment from DASI and 
you'll have the systems you need today and the service 
you'll want tomorrow. 

For more information on DASI's capabilities, in¬ 
cluding extensive financing programs, equipment, serv¬ 
ice or supplies, call your local district office, or toll free: 
(800) 631-9604 or 9605. 


Data Access Systems, Inc. 

and E system| R people Corporate Offices: 100 Route 46, Mountain Lakes, 

New Jersey 07046 • (201) 335-3322 Authorized Distributor. 
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by Becky Barna, Special Edition Editor 



CORPORATE 


Mi 


With this Special Edition, we look to the fu¬ 
ture and the promises and predicaments in 
store. It is possible that technological ad¬ 
vances will carry us as far in the next 10 
years as we have traveled in the past 100. 

The technology will be there. What is 
in doubt is management’s ability to exploit 
it to the fullest. One problem that may stand 
in management’s way is its relations with 
the data processing department. One of the 
more amusing antics in industry occurs 
when a corporation goes in one direction 
and its dp department in another. It would 
be even funnier if so much time, money, 
and talent weren’t being wasted. 

Somehow we think we’re too sophisti¬ 
cated today for this situation to occur, but 
obviously we aren’t. We’ve long since 
passed the stage where data processing was 
eyed as some sort of black magic. But 
we’ve yet to realize fully that dp is an 
important part of an organization’s bag of 
tricks. 

Some interesting findings about man¬ 
agement’s appreciation (or lack thereof) of 
the dp function are revealed in a recent re¬ 
port from Deutsch, Shea & Evans, a New 
York-based human resources consulting 
firm. According to ds&e’s nationwide sur¬ 
vey of 1,054 dp professionals, a common 
complaint of programmers, systems 
analysts, and dp managers alike is that 
corporate-level management remains igno¬ 
rant of the dp function and fails to include 
dp departments in major company deci- 




Probing the subject of perceived man¬ 
agement attitudes, ds&e asked survey 
respondents the following question: “Do 
you think your company’s management 
adequately appreciates the contribution to 
overall company operations made by the 
edp department?’’ 

A bare majority, 53%, answered this 
question affirmatively. Of the 357 respon¬ 
dents who had a negative view of manage¬ 
ment’s attitude toward data processing, the 
top ranking reason was that upper level 
management lacks understanding of the 


contribution of dp as an organizational 
function, of the work it involves, and of the 
potential it holds. (Typical comment: 
“. . .management is made up of former 
salesmen and Harvard MBAs with no edp 
background. ”) 

Next ranking was management’s lack 
of support of the dp function (e.g., 
. .they ignore us for the most part, ex¬ 
cept when they need something’’), fol¬ 
lowed by complaints about budgetary 
constraints (e.g., “. . .continual fight to 
justify large, needed expenditures”). 

We would no doubt get some equally 
critical comments if the tables were turned, 
but that’s not the point. The point is that 
there is a failure to communicate, a lack of 
corporate coordination. 

It’s true that most corporations are not 
in business just to run their dp departments. 
Data processing is only one of the tools that 
allow a corporation to function, but plan¬ 
ning within the dp department must mirror 
planning within the corporation for the tool 
to be effective. 

The ideal arrangement would be for dp 
managers to be promoted to positions in top 
management where they would participate 
in corporate planning. At the very least, dp 
managers 'should be involved in the initial 
phase of corporate decision-making. 

Even now, most corporations have 
extensive information services and systems 
at their disposal. The real challenge to the 
corporations is to manage and exploit the 
technology to the fullest. That requires inte¬ 
gration of dp planning with overall corpo¬ 
rate planning. Dp may be only a tool, but 
it’s a tool that can help build a strong, com¬ 
petitive edge for the organization that man¬ 
ages it well. # 
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From the graphics leader. 


The Practical Plotters. 
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Do your big plotter 
work. At a small plotter price. 
Thats practical! 


At Tektronix, we build 
plotters that pay for 
themselves. 


Practicality is why Tektronix 
pioneered the smart small 
plotter. Why we led the move to 
more reliable, digital technol¬ 
ogy. We’re proving that big 
plotter performance can take 
a small plotter price, with 
capabilities like those of our 
C-size (A2) 4663. 

Economy. Instead of waiting in 
line for large plotter output, you 
can typically do two-thirds of 
your plotting on our 4663, with 
comparable quality. Faster 
turnaround. Tremendous cost 
savings. 



Interactivity. Microprocessor 
intelligence not only makes the 
4663 semi-independent, it lets 


you draw real curve forms. Ro¬ 
tate characters. Digitize with 

built-in joystick con¬ 
trol. All right at your 
workstation. 




Versatility. The 4663 plots on 
paper, film or Mylar® With felt 
tip, wet ink or ballpoint pens. In 
up to nine colors 
with dual program¬ 
mable pen control. 


Compatibility. From its 
RS-232-C and GP1B (IEEE- 
488) interfaces, to options like 
foreign language fonts and 
circular interpolation, our plot¬ 
ters mesh with your present 
system and particular needs. 
Powerful, wide-ranging soft¬ 
ware routines are both 
inexpensive and easy to use. 


Simplicity. Our parameter 
entry card replaces rear panel 
straps and switches with a 
simple system for setting up 
to four sets of operating 


conditions right from the 
front panel, so one plotter can 
instantly accommodate four 
totally different jobs. 



bidding picture. It’s the only 
practical thing to do. Next time 
you’re shopping for plotters, let 
your local Tektronix representa¬ 
tive show you output samples 
and examples of what our Prac¬ 
tical Plotters can do for you. 

Call him directly, or call our 
toll-free automatic answering 
service at 1-800-547-1512. In 
Oregon, call 644-9051 collect. 

Tektronix, Inc. 

Information Display Division 
RO. Box 500 
Beaverton, OR 97077 

Tektronix International, Inc. 
European Marketing Centre 
Postbox 827 
1180 AV Amstelveen 
The Netherlands 

The practical plotters 

Tektronix 
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Cipher puts 

excitement back 



in tape! 


The industry’s first microprocessor 
controlled tape drives with integral diagnostics and 
total tape control were developed by Cipher. 

A 75% reduction in tape drive power 
consumption was achieved by Cipher 

The only L-column vacuum drive for extra 
gentle tape handling at high speeds was 
designed by Cipher 

The first 1600/800 bpi databoard featuring 
digital deskew with only nine pot adjustments to 
simplify service and sparing in all drives from 12.5 
to 125 ips-again, from Cipher. 

And now, Cipher has the Microstreamer 
Thpe Drive, the OEM’s first Vi inch streaming tape 
drive for disk backup-100 ips, auto-loading, 10 V 2 inch 
reels, 8 3 A inches high and less than $2,000. 

But the excitement doesn’t stop with new 
technology. Customers are enthusiastic about 
Cipher’s total commitment to spares compatibility, 
support documentation, responsive service and 
on-time delivery of products that work the first time 
-and keep on working. 

Build some excitement into your system. 

Call or write Cipher Data Products, Inc., 

5630 Keamy Mesa Road, San Diego, 

California 92111. (714) 279-6550. 

^ jsr n 

rintn prnriucts,inc. 
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Digital Equipment Corporation 



RACTIVE USER REP 





Productivity 

isup50%." 


"And for its price, the 2050's 
communications power is simply 
unbeatable." 


H. B. Taylor, Director, Houston Computer 
Center, Allied Chemical Corporation, 
Houston, Texas. 




Harry Wolford, Director of Computer Services 
and Statistical Reports, Ohio State Department 
of Education, Columbus, Ohio. 

Productivity. 

"We do all the computing for 
the State Department of Education 
in Ohio, plus some legislative sup¬ 
port work for the Governor's office, 
the Ohio General Assembly, and 
other state agencies. 

"When we switched from batch 
to the DECSYSTEM-2050, the pro¬ 
ductivity of our programmers went 
up easily 50 %. Programmers like 
the 2050 so much that if we went 
back to batch tomorrow, we'd prob¬ 
ably lose 75 to 80 % of them. 


Software Compatabilify. 

"Our applications include oil 
and gas exploration and financial 
planning using an economic model. 

"We started with a 
DECSY STEM-2040, but people 
found it so easy to use, they just 
went wild over it—we were doing 
five times the anticipated workload 
in just four months. So we upgraded 
to a DECSYSTEM-2050 —another 
250K bytes, one 
more disk and 
channel, and 
cache memory. 

"The conver¬ 
sion took less 
than an afternoon 
—with absolutely 
no software 
changes. We just 
told the machine 
it had more mem¬ 
ory, and that was 
all there was to it.' 




Ease of Use. [” 

"As a service bureau, one of our 
biggest concerns is ease of use for 
our customers. We had been accus¬ 
tomed to a competitor's user 
interface that we thought was 
superb, but 
the TOPS-20 
interface 
was clearly 
superior. 

"Reliabil¬ 
ity has been 
super. Our 
2020 came up 

innnp Hav Dr. Paul Whalen, President, j * 
,, , Interactive Computing of L_. 

and nas nad Vermont, South Burlington, 

a mean time Vermont. 
between failures of over 300 hours. 

"And since the 2020 is the start 
of a whole family of software com¬ 
patible machines, we have many 
avenues for expansion." 



DECS Y STEM-20 

The interactive computer 
for the big system jobs. 

□ Please send your Interactive User Reports 
information packet. 

□ Please have a sales representative contact me. 

Name_ 


H 


Title- 


Company- 
Address_ 


City- 

Zip_ 


.State. 


-Telephone- 


Send to: Digital Equipment Corporation, 
MR1-1/M55,200 Forest St., Marlborough, 
MA 01752. Tel. 617-481-9511, Ext. 6885. 


J 
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The IBM 4300 set 
astonishing price/ 
performance standards. 
But we “ain’t 
seen nothing yet!” 


PRICE/ 

PERFORMANCE, 
SEMICONDUCTORS 
AND THE FUTURE 

by David L. Stein 

By the end of the next decade, the informa¬ 
tion processing industry will have greatly 
altered the world in which we live and work. 
While many factors will be responsible, none 
will be more of a driving force behind this 
change than the continuing development of 
semiconductor technology. 

To illustrate, the IBM 3033, presently 
the company’s largest mainframe, has a per¬ 
formance rating of 5 mips (millions of instruc¬ 
tions per second) and a volume measured in 
cubic yards. In contrast, IBM has recently 
postulated a late- ’80s machine with 70 mips 
performance and packaged in a 6-inch cube! 
The primary difference between the two ma¬ 
chines—the factor which accounts for the 
change in both size and performance—is the 
difference in their semiconductor compo¬ 
nents. 

The role of semiconductor technology 
has been deemed an important one in comput¬ 
er manufacturing ever since the invention of 
the transistor but, until recently, conventional 
wisdom held that the semiconductor industry 
was dependent upon the computer industry. 
This notion was popularized in the late ’60s 
by consultants who advised semiconductor 
firms that they should ‘ ‘get into the computer 
business to be viable over the long pull!” 
(Note that HP and n, to name two of the more 
successful, did precisely that.) Today, the 
computer industry is seen to be the depend- 
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By automating the design and manufacturing 
processes, IBM has married computer manufacturing 
to semiconductor manufacturing in an entirely new way, 


ent, and the same consultants are probably 
admonishing computer manufacturing clients 
to ‘ ‘get into the semiconductor business to be 
viable. . 

Why this turnabout? What happened 
to precipitate this fundamental role reversal, 
which will eventually have a profound impact 
upon the strategies of most if not all computer 
manufacturers? Perhaps the only satisfactory 
answer is that semiconductor technology has 
just recently reached the point in its evolution 
where its full implications for vendors— 
though not obvious—are beginning to be 
understood. 


4300 LEADS One way to understand the 
THE WAY implications of the escalat¬ 
ing semiconductor tech¬ 
nology is to analyze today’s state of the art in 
that technology. And the best product on 
which to base this analysis currently is IBM’s 
4300. It is, quite possibly, the most signifi¬ 
cant development to occur in the computer 
business in this decade! 

In the new IBM systems, we perceive a 
dramatic departure—other than price/per¬ 
formance—from prior generation computer 
hardware. Of primary importance is IBM’s 
new computer manufacturing technology. 
What IBM calls a Computer Aided Design 
System might just as accurately be called a 
Computer Aided Manufacturing System. The 
truth is, it is both. By automating the design 
and manufacturing processes, IBM has 
married computer manufacturing to semicon¬ 
ductor manufacturing in an entirely new way. 

The result is that IBM can now work 
‘ ‘top down ’ ’ from an overall architectural de¬ 
scription of a computer system through de¬ 
tailed logic design of the computer 
subsystems to actual design of the custom 
semiconductor components required to opti¬ 
mally implement those subsystems. Along 
the way, IBM can incorporate supporting logic 
designed to enhance manufacturability and 
testability as well as performance and reli¬ 
ability, all the while making optimal use of 
printed circuit “real estate” at each level of 
the packaging hierarchy. 

An example of this capability is the 
Level Sensitive Scan Design (LSSD) feature of 
IBM’s custom LSI components. By using up to 
an additional 20% of the chip real estate for 
interfacing circuits, IBM has designed into its 
own computers an unprecedented testability. 
The LSSD feature permits nearly 100% static 
(DC) testing at the component level and more 
than 90% static testing at the system level. 

As significant as such features are, 
they do not overshadow the fact that the 
principal motivation for integrating compo¬ 
nent design with computer design was to 
eliminate the waste that results from attempts 
to use so-called ‘ ‘microprocessors ’ ’ or other 
“universal” LSI building blocks. Thus, the 


TABLE 1 

IBM TECHNOLOGY 

CUSTOM LSI/VLSI INTEGRATED CIRCUITS (IC’S) 

□ 250 MILS SQUARE SILICON DICE 

□ OPEN PART NUMBER SETS/MASTERSLICES 

□ 3 CUSTOM CIRCUIT OR “PERSONALIZATION” LAYERS 

□ 700 GATES OR 7,000 “COMPONENTS”/!C FOR 3 NS TTL LOGIC 

□ 1,400 GATES OR 14,000 “COMPONENTS”/IC FOR 1.5 NS ECL 
LOGIC 

□ 18K, 32K, 64K DYNAMIC SAMOS RAM WITH 140/280, 285/470, 
440/980 NS ACCESS/CYCLE SPEEDS 

□ 132 SOLDER CONNECTIONS TO CHIP CARRIER 


TABLE 2 

IBM TECHNOLOGY 

HIGH DENSITY PACKAGING OF LOGIC AND MEMORY 

□ .06—.16 INCH CERAMIC CHIP CARRIERS WITH UP TO 23 LAYERS 
OF PRINTED CIRCUITS 

□ 1, 1%, 2 INCH SQUARE MODULES FOR 1,4, 9 IC’S WITH 116, 196, 
361 INTERCONNECTING PINS PER MODULE, RESPECTIVELY 

□ 4% x 7/2 INCH PRINTED WIRING CARDS WITH UP TO 8 LAYERS 
AND 268 INTERCONNECTING PINS 

□ 10x15 INCH PRINTED WIRING BOARDS WITH UP TO 16 LAYERS 

□ ± .001 INCH TOLERANCE ON PRINTED WIRING LINE WIDTHS 

□ UP TO 10 TIMES THE DENSITY OF AVAILABLE OFF-THE-SHELF 
HARDWARE 


TABLE 3 

IBM NEXT-GENERATION TECHNOLOGY (?) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES (SQUip'S) 

□ CUSTOM LSI/VLSI INTEGRATED CIRCUITS (IC’S) 

□ 250 MILS SQUARE SILICON DICE 

□ 400 GATES/IC FOR .06 NS JOSEPHSON JUNCTION LOGIC (JJL) 

□ 2K “FAST” RAM WITH 1/2 NS ACCESS/CYCLE SPEEDS 

□ 16K “DENSE” RAM WITH 15/30 NS ACCESS/CYCLE SPEEDS 

□ UP TO 1,000 SOLDER CONNECTIONS TO CHIP CARRIER OR 
“CARD” 


TABLE 4 

IBM NEXT-GENERATION TECHNOLOGY (?) 

SUPER DENSITYPACKAGING COUPLEDWITH SUPER PERFORMANCE 

□ .6x1.2INCH SILICON“CARDS”FOR 4/8(LOGIC/MEMORY)IC’S WITH 
MORE THAN 300 INTERCONNECTING “MICRO” PINS PER “CARD” 

□ 2.6 INCH SQUARE SILICON “BOARDS” FOR MOUNTING UP TO 64 
“CARDS”VIA MORE THAN 10,000 INTERCONNECTING “MICRO” 
SOCKETS 

□ UP TO 2,500 PRINTED WIRING CHANNELS PER INCH 

□ UP TO 10 TIMES DENSITY OF NEW IBM 4341 HARDWARE 

□ UP TO 100 TIMES PERFORMANCE OF NEW IBM 4341 SYSTEM 
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Building a computer 
facility is not a 
do-it-yourself project. 



It’s too important. And you have too much to do to coordinate the efforts of: 


power supply purchasing agents 
vendors and decorators 


architects and installation an( ^ space P^ anners contractors and 
design engineers teams subcontractors 


security specialists 


But we do it all the time. And in the 
last 10 years, we’ve planned or built 
facilities for more than 400 customers. 
Facilities for all sorts of computers. 

We know computers. We know 
construction. We know how to create 
an environment for the efficient 
operation of a computer center. And 
we offer a full range of services, from 
consultation to the entire job. 

We’re international, too. With 11 offices 


in the United States and 15 in other 
countries, we’re ready to serve 
customers around the world. 

We’d like to show you what we can do 
for you. For more information on our 
full range of services, contact your 
nearest Control Data office or write to: 

Facility Planning and Construction 
Control Data Corporation 
HQN11I.RO. Box 0 
Minneapolis, MN, 55440 



CONTROL DATA 
CORPORATION 


More than a computer company 
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IBM’s competitors simply cannot rely on the 
merchant semiconductor industry in the future; they 
must have that capability in-house. 


savings from top-down custom component 
design are more than enough to pay for the 
new manufacturability and testability fea¬ 
tures. 

An important side benefit of this verti¬ 
cally integrated approach to computer/ 
component design and manufacturing is the 
increased performance and reliability that re¬ 
sult from elimination of the unused circuit 
elements built into designs based on more 
universal components, to say nothing about 
wasted real estate at other levels of the pack¬ 
aging hierarchy and/or its manufacturing 
costs. 

Some of the parameters of IBM’s new 
semiconductor technology are listed in Table 
1. At first glance, there appears to be little in 
the way of density or performance break¬ 
throughs. Some would even argue that a die 
size of 250 mils is too large for high yields. 
Upon closer inspection, however, it can be 
seen that IBM has quite shrewdly achieved a 
new level of cost/performance without push¬ 
ing the state of the art in chip density or speed, 
thereby reserving significant cost/perform¬ 
ance improvement potential for future prod¬ 
uct enhancements. 

By employing a larger die size, IBM is 
able to trade off material cost against manu¬ 
facturing yield. Thus, the 64K memory chip 
contains redundant storage arrays for'the pur¬ 
pose of replacing defective arrays detected in 
the manufacturing process. Similarly, by em¬ 
ploying this larger die size, IBM is able to 
incorporate a more complex interface func¬ 
tion on that same 64K memory chip. The 
complex interface is used in conjunction with 
a memory access pipeline in the larger com¬ 
puters to achieve significantly higher per¬ 
formance than would be possible without it. 
For example, in a computer supported by a 
high-speed buffer (cache) which accesses 4 or 
8 consecutive words of storage at one time, 
the effective memory access time is reduced 
from 440 nanoseconds to 185 or 143 nanosec¬ 
onds, respectively, making the overall design 
superior from both cost and performance 
viewpoints. 

PCMs, The implications for IBM’s 

BEWARE! plug-compatible main¬ 
frame (pcm) competition 
are clear. The old way of simply copying IBM 
designs, using “standard, off-the-shelf” 
ic’s, is no longer viable. And even if a single 
PCM could achieve a relatively optimistic 
10% penetration of IBM’s customer base, the 
cost of manufacturing custom circuits for that 
comparatively low volume would almost cer¬ 
tainly be higher than IBM’s corresponding 
cost. 

Moreover, there is nothing to keep 


IBM from improving its own ic’s. After all, 
IBM has succeeded in shortening its own 
development cycles as a direct result of its 
highly automated design and manufacturing 
processes. Furthermore, through the devel¬ 
opment of a proprietary “interconnect” or 
“packaging” technology, IBM has achieved 
an extremely high degree of design flexibility 
for accommodating newer and more complex 
ic’s as they become available. 

Compare the number of interconnec¬ 
tions with those now available in off-the-shelf 
technology. IBM bonds each chip directly to a 
ceramic substrate or chip carrier with 132 sol¬ 
der connections. This provides for 38 power/ 
ground leads and 94 signal leads. The con¬ 
ventional Dual Inline Package (DIP), on the 
other hand, typically has from 16 to 40 leads 
for both power/ground and signal connec¬ 
tions. Clearly, the dip is no match for the IBM 
chip carrier, and one can conclude without 
fear of being rash that the days of the dip are 
numbered insofar as its application in com¬ 
puter mainframes is concerned. 

But this is not the end of IBM ’s-current 
advantage; on the contrary, it is only the 
beginning. An examination of the remainder 
of IBM’s new packaging technology (See 
Table 2) indicates that IBM enjoys a similar 
advantage in interconnectivity at every level 
of the packaging hierarchy. For example, em¬ 
ploying its largest chip carrier, IBM might 
well design a “superchip” made up of nine 
lsi/vlsi chips interconnected through the 
printed circuits deposited directly on the 
carrier substrate and, in turn, connected to a 
circuit card or board through not 16 or 40 but 
361 input/output pins. 

It is not surprising that the System/38 
processor is contained on a single 10" x 15" 
board. Nor is it surprising that the 4300 sys¬ 
tems are infinitesimal in size in comparison 
with the behemoths they are replacing. Fur¬ 
thermore, with the numbers of pins available, 
IBM can stack the chips in “piggyback” fash¬ 
ion on the same module, thus increasing 
densities even further. For example, IBM can 
stack four 64K RAM chips bn a single one- 
inch square module to achieve the equivalent 
density of a 25 6K RAM. Is this a new genera¬ 
tion of computer hardware or isn’t it? We 
think it is! 

“AIN’T SEEN In fact, IBM has introduced 

NOTHING * ts ^ irst reall y new com P ut_ 

Ypj.j, er hardware technology 

T c 1 ' since the introduction of 

the System 360/85 (the antecedent of the later 
System 370/Models 165 and 168), which was 
announced in March 1968. Thus, it has been a 
full 11 years since IBM introduced a computer 
hardware technology as significant as that 


embodied in the new 4300 systems. But all 
indications are that we “ain’t seen nothing 
yet.” 

IBM is already telegraphing its inten¬ 
tions about the direction of its future comput¬ 
er technology. For example, Dr. Lewis M. 
Branscomb, an IBM vice president and chief 
scientist, has publicly stated that IBM consid¬ 
ers “Josephson Junction” circuit technology 
to be an emerging “base” technology on a 
par with electron-beam (or E-beam) lithogra¬ 
phy. His remarks were made during a keynote 
panel session at the IEEE Compcon ’78 on 
Sept. 6, 1978. Those same remarks were re¬ 
cently published in the IBM Systems Journal. 

Incidentally, he also pointed out that 
ibm has repeatedly demonstrated its ability to 
achieve a 25% compound annual rate of im¬ 
provement in cost/performance for comput¬ 
ers of equivalent or similar function during 
the past 25 years. As if to underscore the 
point, IBM recently published an article by 
Dr. Wilhelm Anacker, manager of the Ex¬ 
ploratory Cryogenic Technology Department 
at the IBM T.J. Watson Research Center in 
Yorktown Heights, N.Y., in the IEEE Spec¬ 
trum , in which IBM described a ‘ ‘hypotheti¬ 
cal” computer based on Josephson Junction 
technology. (While IBM was careful to point 
out that this was a “hypothetical” computer, 
the company is well known for its policy of 
not speculating about “futures.” Thus, we 
believe their remarks ought to be taken seri¬ 
ously.) 

A few highlights taken from that IEEE 
Spectrum article are listed in Table 3. While 
some of the other circuit parameters are not 
all that impressive (e.g., only 400 gates/ic 
and 2K or 16K bits/ic), it is immediately 
apparent that the advent of circuits like these 
with switching speeds roughly 50 times as 
fast as those employed in the 4300 would 
presage a whole new generation of ultrafast 
computers. 


IBM FLIRTS One might presume that 
WITH THE development of such 

FIITIIRF high performance circuits 
would require exploitation 
of the small-geometry potential of E-beam li¬ 
thography, but Dr. Anacker points out that, 
‘ ‘The data and estimates presented in this arti¬ 
cle are based on experimental results . . . and 
submicron junctions made with electron- 
beam and/or X-ray lithographies . . . have 
not yet been assessed for circuit performance 
and density.” Again, IBM is emphasizing 
“packaging” at all levels, not just at tbe chip. 
Table 4 indicates that the payoff potential is 
enormous. 

Will IBM realize its objectives with re¬ 
spect to Josephson Junction technology? And 
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IBM has recently postulated a late-1980s machine 
with 70 MIPS performance and 16 Kbytes of internal 
memory—and packaged in a 6-inch cube! 


if so, in what timeframe will such cryogenic 
computers become a reality? On the first 
question, IBM says only that, “The best judg¬ 
ment to date is that although substantial tech¬ 
nological improvements must still be made, 
no major breakthroughs are needed to make 
Josephson technology feasible.’’ On the sec¬ 
ond question, IBM says, “Likely not soon.” 

The next question, then, is what is 
“soon”? Is 10 or 11 years a long enough 


time? Apparently the answer is yes, because 
it took that long for IBM to develop its 4300 
hardware technology from the prior techno¬ 
logical milestone. Thus, it is not unreasona¬ 
ble to expect that IBM will persevere another 
10 or 12 years and produce the next genera¬ 
tion of cryogenic computers for introduction 
sometime near the end of the ’80s for delivery 
in the 1990s. 

What this means is that before the end 


of the next decade, IBM will be able to build a 
mainframe with an internal performance rat¬ 
ing of 70 mips, 32 Kbytes of cache memory, 
and 16 Mbytes of main storage in a single 6- 
inch cube of carefully laminated silicon. That 
this mainframe will run only when immersed 
in a liquid helium bath will be of no greater 
consequence than the fact that the System 
360/Model 8 required a source of chilled 
water for its cooling. 

That leaves only one major question 
unanswered: where does all this leave IBM’s 
competitors, and particularly those who do 
not have their own semiconductor manufac¬ 
turing capability? It’s a question of great 
interest to users and vendors alike. 

ALL THINGS The answer is still some- 

GREAT AND w ^ at dependent upon the 

<SMAM particular market niche 

olVIMLL occupied by the competi¬ 

tor. But if IBM’s competitors hope to compete 
at the high-performance end of the computer 
spectrum, they simply cannot rely upon the 
merchant semiconductor industry in the fu¬ 
ture. On the other hand, the situation only im¬ 
proves gradually as one moves down the 
performance spectrum towards the micro¬ 
computer, so that no one, except perhaps 
terminal manufacturers, is really immune 
from this threat. 

The inescapable conclusion is that the 
need for in-house semiconductor manufactur¬ 
ing capability will become increasingly com¬ 
pelling for nearly all computer manufacturing 
companies, with the pressures most intense 
for those building large-scale systems. Sure¬ 
ly, no company can compete with the all-sili¬ 
con computer unless it has a foothold in 
semiconductor manufacturing. 

It took a 20-year investment by IBM, 
but the company has now successfully ex¬ 
ploited its own vertical integration with semi¬ 
conductor manufacturing. That gives IBM an 
important advantage over its competitors. # 


DAVID L. STEIN 

Mr. Stein is executive vice president and 
a cofounder of the Gartner Group Inc., a 
Wall Street research firm. Prior to the 
founding of the Gartner Group earlier this 
year, he spent 20 years in the computer 
manufacturing industry, working for such 
firms as Computer Automation, Control 
Data, Harris, IBM, Scientific Data 
Systems, and Univac. In 1969, he was a 
founder of Computer Operations Inc., the 
first IBM System/370 plug-compatible 
mainframe company. Mr. Stein’s career 
has spanned all aspects of both 
computer systems development and 
marketing. 



For the new generation of computers— IBM 303X series and 370/168; 
Amdahl 470V/5, 6, 7, 8; Control Data; and, Univac—a reliable, separate 
415 Hz power source is required. More and more users of these newer, 
large-scale computers are selecting solid-state’uninterruptible power 
supply systems from Emerson. Emerson UPS systems are more reliable, 
less costly to operate, and more efficient than other types of power sources. 
Added Power Protection 

You get an added benefit when you select Emerson UPS. In the event of 
a power failure or power outage, Emerson gives you reserve backup 
power or, if necessary, provides a means for an orderly shutdown of your 
computer operations. 

Free 303X Power Source Guide 

For more information on the power behind every great computer, ask for 
our free 303X Power Source guide. Call or write Emerson today at: 

Industrial Controls Division 
3300 S. Standard Street, Santa Ana, CA 92702 
714/545-5581, Telex 67-8460 
Electric Industrial Controls, Ltd. 

Elgin Drive, Swindon, SN2 6DX 
Wilts, England 
793-24121, Telex 449101 
Sales Offices: 

Charlotte, NC (704) 568-5525; 

Dallas, TX (214)783-1831; 

Palisades Park, NJ (201) 224-6306; 
l=IUII=EIBniU Raleigh, NC (919) 872-6525; 

Richmond, VA (804) 264-2528; 

St. Louis, MO (314) 291-4535. 

Canada: Toronto, Ontario (416) 278-5501; 
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A few lines on increasing the 
productivity of your computer. 



You’d find it hard to be productive, too, if you were right in the middle of 
manipulating important data, and you suddenly received a request for infor¬ 
mation you hadn’t thought about for nanoseconds. 

Yet, your very expensive, highly advanced CPU has to put up with 
interruptions like that all day long. 

If your company had a Kodak IMT-150 microimage terminal, how¬ 
ever, your computer could spend much more of its valuable time manipulating 
data. And a lot less time searching for it. 

That’s because the IMT-150 terminal has its own intelligence—a 
built-in microprocessor that enables it to perform on-line lookups in seconds. 
At the touch of a button. Without tying up your mainframe. 

The IMT-150 terminal helps your people be more productive, too. 
They can find needed data quicker and easier, resulting in more lookups 
per hour/day. 

And because source information stored in superdense microimages 
can be linked to complementary indexes in your on-line data base, you can 
reduce the cost of keeping non-dynamic information in a dynamic state. 

The choice, then, is a simple one. 

You can increase the productivity of your computer by buying more 
expensive and sophisticated data-storage equipment, in order to handle 
growing information demands. 

Or you can buy a Kodak IMT-150 

microimage terminal. 1880 1980 

c Eastman Kodak Company, 1979 


Eastman Kodak Company 
Business Systems Markets Division 
Dept. DP9686, Rochester, NY 14650 

□ Please send me more information about the 
Kodak IMT-150 microimage terminal. 

□ Please have a Kodak representative 
contact me. 


Company 
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THE COMPUTER COMPANY 
THAT GIVES BUSK ESS 
THE COMPETITIVE EDGE 
IS ABOUT TO DO THE SAME 
FOR U.S. ATHLETES. 

No matter how you compete, the difference between a good performance and a great one 
comes from knowing a little more than the other person. That’s the competitive edge. 

Now the computers that help people compete in the business and technical fields are out 

to do the same on die athletic field. 

Dr. Gideon Ariel, a former Olympian, has developed a unique 
athletic training aid using a Data General ECLIPSE® computer 
system. What Dr. Ariel’s device does, is employ our computer 
to detect the slightest flaw in an athlete’s form. First, high 
speed movies of an athlete’s performance are broken down 
frame-by-frame to show the body in segments, then analyzed 
for timing, speed and changes in center of gravity. The informa¬ 
tion is fed into our computer, then played out on a screen allowing the complex motion of, 
say throwing the javelin, to be seen like no coach has seen it before. 

Spotting shortcomings in an athlete’s style is a new application for our Data General 
ECLIPSE computer that has us incredibly excited. In fact this 
ECLIPSE system will be used by the Sports Medicine Committee 
at the Olympic Training Camp in Colorado Springs. 

From the small CS/20 Commercial System to 
the large, multi-user business ECLIPSE M600, 

Data General computers are doing new things 
every day to enhance people’s performance and 
give them a more competitive edge. For a 
reprint of an article on Dr. Ariel and his work, 
plus a brochure on our Data General business 
ECLIPSE computer, mail the coupon. 


i-, 

I □ I want to compete better, too. Please send me I 

| the article on Dr. Ariel and your business ECLIPSE j 
I brochure. i 


Name Title 


Company Tel. 

Address 


State Zip Dll 9 




The Computer of the 
U.S.01ymplc Sports 
W Medicine Committee 



IrDataGeneral 

We make computers that make sense. 
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Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario, Canada. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78. 
Data General Australia, (03) 89-0633. ECLIPSE is a registered trademark of Data General. © Data General Corporation, 1979. 
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What could anyone 
possibly do with 85,000 
Dumb Terminals? 


That's how many ADM-3A's there 
are out in the field working right 
now. And more being shipped each 
day. Now just what accounts for 
such remarkable popularity? 

Sure, it's the definitive dumb 
terminal, adaptable enough to 
fit a host of applications. It has 
a 12-inch diagonal screen. Full 
or half duplex operation at 11 select¬ 
able data rates. 1920 easy-to-read 
characters in 24 rows of 80 letters. 
59 entry keys. An RS232C inter¬ 
face extension port. And direct 
cursor addressing. 

But we wondered if all 85,000 
Dumb Terminals were being used 
for just everyday data entry. So 
we checked around. 

And found that people are using 
Dumb Terminals for things even we 
never thought of. 

THE ADM-3A GOES INTO 
BUSINESS. 

More and more OEM's are put¬ 
ting the Dumb Terminal into small 
business systems. They assemble 
a package that usually contains a 
disk, memory, a printer, and a 
video display terminal — the adapt¬ 
able ADM-3 A. 

So the chances are that when you 
buy a small business system from 
someone, it'll contain, you guessed 
it, the amazing Dumb Terminal. 

IT TAKES STOCK OF THE 
SITUATION. 

Many businesses are using the 
Dumb Terminal, along with a light 
pen (Universal Product Code 
Decoder), to keep track of their 
inventory. The decoder is interfaced 
to the Dumb Terminal, and when 
a piece of merchandise imprinted 
with a Universal Product Code 
passes under it, the item is entered 
into a computer for tallying. 

Simultaneously,, the item is also 
displayed on the ADM-3A's screen 
— so it's instantly available for quick 
double-checking. 


Dumb Terminal® 


PROGRAMMERS LIKE 
IT, TOO. 

Surprisingly enough, many 
computer programmers use the 
ADM-3A as an effective, portable 
I/O device. They can take it into 
a back room or, along with an acous¬ 
tic coupler, to their homes if they 
wish, and compile programs nearly 
anywhere. 

By using telephone lines, they 
can have direct access to a compu¬ 
ter. Or, with the addition of an 
inexpensive cassette, the program¬ 
mer can store the program on 
tape and enter it into the mainframe 
at a later date — with no loss of data. 

THE DUMB TERMINAL PUTS 
ON A NEW FACE. 

Some of our more ambitious 
customers have transformed their 
ADM-3A's'into sophisticated graph¬ 
ics terminals. Simply by installing 
another PCB, they've enabled their 
terminals to perform complex plot¬ 
ting, graphics, and even draw charts. 

And the Dumb Terminal is so 
adaptable that these industrious peo¬ 
ple had no trouble with installation 
— the graphics PCB required not 
the slightest cutting or soldering. It 
simply slipped right in and started 
working, all in a matter of minutes. 

YOU CAN EVEN TAKE IT 
HOME TO MEET THE FAMILY. 

We discovered that many com¬ 
puter buffs are using the Dumb 
Terminal as an inexpensive way 
to upgrade their systems. After 
all, the equipment found on most 
microcomputers leaves a lot to 
be desired. Such as the tiny five 
or six-inch screen, for instance. 

By upgrading to the ADM-3A, 
they get a full 12-inch screen that's 
easy on the eyes. Not to mention 

DUMB TERMINAL 
SMART BUY 



a lot of capabilities they wanted, but 
just didn't get on their systems. 

All for only $895. 

THE DUMB TERMINAL. THE 
HALLMARK OF VERSATILITY. 

When you get right down to 
it, the Dumb Terminal's applications 
are pretty amazing. 

It can be interfaced with a stag¬ 
gering variety of RS232 devices. 
Such as cassettes, disks, floppy disk 
drives, printers, paper tapes, and 
readers, to mention just a few. 

In fact, the ADM-3A is compatible 
with just about any RS232 device 
you can name. Even other video 
terminals, if you wish. 

And people call this a ''dumb'' 
terminal? 

WHAT WILL THEY THINK 
OF NEXT? 

Who knows? But it seems that as 
long as there are Dumb Terminals, 
people will find new, unsuspected 
uses for them. 

Of course, the ADM-3A will 
continue to be the same dependable 
data entry terminal that's made it 
an industry legend. 

With good, reliable features and 
a minimum of frills. Nothing could 
change that. The fact is, we think 
that's probably the main reason that 
so many people have come up 
with so many uses for the ADM-3A. 

Who said you can't teach a Dumb 
Terminal new tricks? 

Lear Siegler, Inc./Data Products 
Division, 714 N. Brookhurst Street, 
Anaheim, CA 92803. (800) 
854-3805. In California (714) 
774-1010. TWX: 910-591-1157. Telex: 
65-5444. Regional Sales Offices: 

San Francisco (408) 263-0506. Los 
Angeles (213) 454-9941. Chicago 
(312) 279-5250. Houston (713) 
780-2585. Philadelphia (215) 
968-0112. New York (212) 594-6762. 
Boston (617) 423-1510. Washington, 
D.C. (301) 459-1826. England 
(4867) 80666. 


terminal is a registered trademark of Lear Siegler, Data Products Division. 1979 25 
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MIS management should be a logical stepping-stone 
to general top management positions. 


THE CHANGING 
ROUEOFTHE 
MIS EXECUTIVE 


by Joseph Ferreira and 
James F. Collins Jr. 

“The future is coming. Are you ready?” 

This headline in recent national 
advertising by a large industrial corporation 
could well be directed to today’s mis execu¬ 
tive. For today, management information ser¬ 
vices (mis), the wide-encompassing 
corporate function created in a short 25 years 
by the spectacular achievements of data pro¬ 
cessing and communications technology, 
finds itself at a crucial turning point in its own 
further evolution. Nothing less than the 
professional status and organizational power 
base of the director of MIS operations is at 
stake. 

Ironically, the career predicament in 
which the heads of large-scale MIS operations 
find themselves now, or will sortly be con¬ 
fronted with, arises from their very success in 
applying the new developments in data pro¬ 
cessing and communications technologies as 
fast as they appeared. They provided end 
users in operating departments with systems 
and equipment that are to a large extent user 
transparent. This has, in effect, made it possi¬ 
ble for operating managements to become mis 
managers in their own right, pressing to ex¬ 
tend applications to fit their particular needs. 
Easy-to-use minicomputers and satellite in¬ 
stallations, and the services of computer utili¬ 
ties, freed them to a large extent from 
dependency upon the technical expertise of 
the central computer staff. Advances in tech¬ 
nology made it possible for them actually to 
disregard technological details, and, by vir¬ 
tue of the flexibility of their “black boxes,” 
to concentrate upon their business needs. 


One result is that today many end 
users of data processing and communications 
technology are challenging the way the cen¬ 
tral Mis mission is carried out, as well as how 
its goals are set. It is important to note that 
their dissatisfaction transcends the mere com¬ 
petition for available resources: it involves an 
important change in the way information — 
and not merely the processing of data—will 
be viewed in the period that lies ahead. This 
development will have a profound effect on 
MIS philosophy, on the way the MIS function 
fits into the corporate structure, and on how 
its main mission is to be conceived and imple¬ 
mented. 

The implication for MIS managers is 
clear: the wheels of change are turning rapid¬ 
ly, and those who do not turn with them are 
liable either to be run over or simply left be¬ 
hind. 

EVOLUTION The MIS function is no 
OF MIS stranger to evolutionary 

development, and by and 
large it has adapted well to times of transition. 
The fact remains, however, that further 
change is now in the making, and the latest 
adaptive process may be traumatic for many. 

Ten to 15 years ago, the principal re¬ 
quirements for the direction of computer 
operations were outstanding technical 
competence and the ability to provide top- 
grade technical management. Basically, the 
Mis function—indeed, not yet called by that 
name—was that of a service, much like ac¬ 
counting, to aid in the processing of transac¬ 
tional data and in supplying collations and 
summaries of data that would be useful in 
management decision-making. The Mis func¬ 
tion was not, be it noted, to participate in the 
management decision-making process itself. 


But as the function matured, the con¬ 
cept of “management information system” 
and, more broadly, “management informa¬ 
tion services’’ began to emerge, and the head 
of MIS came to be considered part of the man¬ 
agement team. Thus it became apparent about 
five years ago that top Mis managers had to be 
good business managers. In addition to di¬ 
recting technical managers responsible for 
components of the Mis function, they were 
now expected to contribute to the business 
strategies and operational efficiencies of all 
corporate functions—manufacturing, fi¬ 
nance, marketing, sales, and even research 
and development. MIS management had to be¬ 
come broad-gauged in its perception of goals 
and procedures; it had to come outside of the 
technological cocoon. 

The next progression, admittedly thus 
far achieved in only a minority of instances, is 
for MIS management to be considered a logi¬ 
cal stepping-stone to general top management 
positions—on an equal footing with other 
functions such as marketing, finance, manu¬ 
facturing, and sales. But this will occur only 
if Mis is accepted as part of the main line of 
business operations. The challenge to present 
MIS management is to see to it that this poten¬ 
tial is realized. 

Computer/communications technol¬ 
ogy itself has played an influential role in the 
organization of MIS functions. Each genera¬ 
tion of computers, because of its varying 
technical and economic characteristics, en¬ 
couraged particular organizational ap¬ 
proaches. The cycle of information 
processing, influenced by developments in 
data collection, processing, accessibility, and 
transmittal, has gone from decentralization to 
centralization, back to decentralization, and 
then again to centralization. But with each 
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The emergence of the minicomputer challenges MIS most today. 


reversal of the cycle, the mis function has 
been characterized primarily by centralized 
control over hardware and software, and, in 
many cases, over a telecommunications net¬ 
work. Even where extensive data processing 
operations have reported to local manage¬ 
ments, there has been strong central direction 
and control. 

Current foreseeable technological 
changes are certain to have further organiza¬ 
tional repercussions. The question is, will 
these changes tend to increase or diminish the 
centralized control that is now exercised by 
most corporate Mis structures? 

It is clear that today’s low-cost com¬ 
puters will eventually place computer power 
in the hands of almost everyone. Powerful 
and versatile minicomputers are already ap¬ 
pearing in substantial quantities in operating 
departments all over, independent of central 
mis control. Even if mis approval is denied, 
these machines will be hidden in organiza¬ 
tional closets (perhaps literally) for local 
managers to play with. 

But while much attention is focused 
on minis, and increasingly on micros, ad¬ 
vances in technology are affecting both ends 
of the computational power spectrum. Com¬ 
puter speeds increased by a factor of 100 mil¬ 
lion between the 1940s and 1970s, and unit 
costs decreased by a factor of 30,000. Memo¬ 
ries are projected to 100 trillion bytes. In the 
near future we are going to have increasingly 
more powerful large processors; the so-called 
“dinosaur” will not only survive, it will 
thrive. There is also a cross trend at the other 
extreme, leading to the one man, one comput¬ 
er environment, or partially towards what has 
been described as the “electronic worksta¬ 
tion. ” The available choices indicate that mis 
is being presented not merely as a faster and 
less costly means of meeting business needs, 
but also as the vehicle for totally new ways in 
which business can be conducted. 

MINIS In the final analysis, how- 

CHALLENGE ever ’ ^ emer s ence °f 

mm.n the minicomputer that 

™ “ challenges mis most today. 

With it, business is entering a new era of com¬ 
puter utilization. Minicomputers are power¬ 
ful and relatively cheap. Operating 
departments can readily afford the hardware 
but, without strong policy direction, they 
may not be able to afford the mistakes that can 
be made in the use of these computers. 

Technology is now driving many 
organizations in the direction of decentralized 
operation of computers. Today there are hun¬ 
dreds of thousands of small business comput¬ 
ers and minicomputers installed in the U.S., a 
significant portion of them in large corpora¬ 
tions. For most companies, minicomputers 
under the control of mis have been used more 
in a system (as opposed to applications) con¬ 


figuration—for example, as communications 
concentrators, for data entry, and the like. In 
the last three years, however, MIS managers 
have increasingly selected minicomputers to 
enhance their resources, instead of following 
the traditional route of upgrading to larger 
systems. Applications are in such traditional 
areas as inventory control, accounts receiv¬ 
able, payroll, and sales statistics. Apart from 
cost savings, benefits include direct user 
interface, ability to control exclusively local 
information locally, protection against sys¬ 
tem failure, and distributed accountability. 

At the same time, minicomputers and 
microcomputers are moving heavily into 
business applications without the control or 
even the advice of Mis, as more and more line 
managers demand greater control over the 
MIS activities which directly support their 
areas of the business. In addition, vendors— 
seeing the opportunity to sell more equipment 
or software—have pushed this trend by 
providing line managers with narrowly aimed 
turnkey or time-sharing systems to suit the 
specific needs of these organizational units. 
(It should be noted, in all frankness, that 
many using departments welcome such liber¬ 
ation from the monopoly position of mis, 
remembering the days when service levels 
were uneven, and when mis orientation was 
too often inward rather than outward to the 
user and to the overall needs of the company.) 

But there are sound reasons for con¬ 
trolling this recent trend. The growing de¬ 
mand for centralized information evaluation 
and reporting required by new government 
regulations pushes strongly in the direction of 
centralized control over large banks of infor¬ 
mation. The increasing complexity of corpo¬ 
rate planning, monitoring of operating units, 
and cash management and resource allocation 
all require centralized data bases fed by com¬ 
patible systems with common formats. 

TIME FOR These conflicting patterns 
TRADE- can on ^ res °l ve d> and 

nppc the corporate needs proper- 

urro ly met, by developing 

corporate-wide MIS policy, planning, and 
control. In the process, there will have to be 
some trade-offs. The relative size and scope 
of central processing operations may have to 
diminish somewhat, and the computer pro¬ 
cessing of local operating units may need to 
increase in scope and autonomy. 

For the typical mis manager, this will 
call for a significant change of emphasis. 
After organizing and assembling the techni¬ 
cal tools for the successful installation and 
operation of all computer systems, he must 
then be as completely supportive of the end 
user as possible, enabling the user to operate 
within the mode most comfortable to him. 
This means giving the end user as much con¬ 
trol and authority over the computer opera¬ 


tions as he has over the functions which are 
normally thought of as line functions. The 
Mis manager must then organize solely to 
support the user so that, barring very unusual 
circumstances, the localized Mis function 
cannot fail under the user’s direction. 

Two extreme scenarios exist for the 
Mis function’s sphere of influence. At one ex¬ 
treme, we see the corporation deciding that, 
with specific limited exceptions, all informa¬ 
tion technology—both its implementation 
and management—must be under the control 
of MIS. At the other extreme, we see the cor¬ 
poration moving to an arrangement in which 
Mis has no line accountability or control over 
the bulk of computers installed. The likeli¬ 
hood is that most organizations will find 
themselves positioned somewhere between 
these two extremes. 

With the dramatic increase in the use 
of minicomputers and microcomputers, it is 
reasonable to anticipate that in the next five 
years, traditional large-scale business com¬ 
puters will be a small minority. But as stated 
earlier, there is every possibility that develop¬ 
ments at the supercomputer end of the contin¬ 
uum will be equally dramatic. Systems with 
many times the power of current large-scale 
computers are just beyond the horizon. This 
raises some interesting possibilities. 

In the future, and indeed fore¬ 
shadowed by existing usage patterns, might 
not a new supercomputer handle, for exam¬ 
ple, the relatively stable operational informa¬ 
tion systems of a number of organizations or 
divisions of organizations? Such computer 
utilities could not only be a desirable alterna¬ 
tive to central and regional operational sys¬ 
tems, but could also provide the data banks 
for and the dissemination of the ever-increas¬ 
ing volume and variety of textual and other 
nonnumeric information needed for manage¬ 
ment decision-making. 

Traditional Mis operating philo¬ 
sophies and organizational relationships, 
designed for the long-accepted in-house, 
large-scale operating mode, cannot be effec¬ 
tive in the new environment. It would be a 
serious mistake to try to impose them on an 
increasingly decentralized, user-controlled 
operating environment—one in which the 
user has available an escalating variety of 
small but powerful and inexpensive comput¬ 
ers, as well as the resources of large utilities. 

SOME Clearly, the time has come 

CAVEATS to distribute some tradi¬ 

tional elements of central 
Mis into user areas. But some caveats must be 
mentioned. 

Unwittingly, we may be arriving at a 
two-tiered approach to Mis operations, 
characterized by strict standards in the area 
under the central control of the Mis manager, 
but low or even nonexistent standards in the 
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Put Braegen 
screen editing in your 
system and you won't 
strain your IBM. 



Now, you can have big system 
TSO-type screen editing capability 
without overloading your mainframe’s 
time or memory-when you put the 
Brazen Multi-Task Terminal System 
into your IBM 360, 370, 303X or 
PCM system. 

The Multi-Task Terminal 
System provides interactive screen 
editing off-line in the highly intelligent 
Braegen B40 controller rather than 
in your mainframe. You get interactive 
editing which allows information to 
be created, stored, retrieved, displayed 
and updated on the off-line data base 
-all with no mainframe upgrade, no 
additional memory and minimal 
change to your present software. 

But that’s not all, because 
when you add the Braegen Multi-Task 
Terminal System to your mainframe 
you’re getting much more than a 


screen editor One MTTS system 
which has multiple functional 
capabilities can duplicate and upgrade 
the performance of numerous IBM 
communications and peripheral con¬ 
trollers. All functions are performed 
in one software based system without 
the multiple controllers, redundant 
peripherals and miles of costly coaxial 
cable required by less intelligent 
systems. And, the Braegen MTTS 
offers such unique features as 
(1) address switching, which allows all 
CRTs to have multiple addresses that 
provide access to multiple applications 
and multiple computers; (2) up 
to 16 peripherals connected to a 
single coax wherein the periph¬ 
erals may be CRTs, keyboards, 
printers and card readers; and (3) local 
processing up to7500 feet from 
the host 


So put a Braegen where your 
IBM is. Get full information on 
capabilities and configurations from 
The Braegen Corporation, 20740 
Valley Green Drive, Cupertino, 
California 95014. (408) 725-1252. 
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I your Multi-Task Terminal System. 1 
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The new MIS executive will have a reduced span of 
control but an expanded sphere of influence. 


area outside his direct control, the area that 
will grow ever larger. 

To avoid anarchy, the mis function, 
while acting in a staff and not a line capacity, 
must retain sufficient authority to enforce the 
necessary discipline. Standards, as well as 
uniform procedures, definitions, languages, 
and file and reporting formats, must be pro¬ 
vided and their use enforced. Existing sys¬ 
tems, applications, and routines must be 
made known and available to all units that can 
effectively use them. This, along with a 
reasonable amount of systems evaluation (or 
auditing, to use a more precise term) will help 
reduce at least some redundancy of effort and 
duplication of costs. 

This concept also presupposes the 
preimplementation review of equipment 
planning for all units, and preferably even 
some form of systems planning review before 
equipment requirements are formulated. 
Without computer equipment review and ap¬ 
proval under corporate standards for uniform¬ 
ity and transferability of common systems, 
the feared anarchy will result, and years of 
costly redirection will necessarily ensue. 

Today in a number of companies, Mis 
managements have already taken the great 
“leap of faith” and have given up some ele¬ 
ments of systems specification and design, 
hardware acquisition, data input, job 
scheduling, and the like. Usually this has 
happened by Mis direction, but quite often it 
has evolved by user initiative. 

From today’s perspective, it appears 
that future organizational approaches will be 
characterized by some or all of the following: 

• Systems development resources will be 
highly integrated with corporate planning. In 
some corporations this function will be part of 
the corporate planning mechanism, with the 
substantive work done through planning 
committees, task forces, corporate planning 
development groups, etc. 

• Operational systems development re¬ 
sources will be centralized, to accommodate 
a predetermined level of bottom-up, user-de¬ 
fined needs that have a broader application 
than the requesting user area, or that require 
this specialized resource. 

• For local systems, users will assume the 
whole range of traditional mis activity, oper¬ 
ating within corporate guidelines related to 
information technology and subject to corpo¬ 
rate review, but otherwise limited only by the 
level of user sophistication and imagination. 

• A central operations “utility” for specific 
needs will be maintained by mis. 

• The Mis executive will have a reduced span 
of control of Mis, but a much greater sphere of 
influence in terms of his involvement in the 
information needs in broad areas of corporate 
decision-making, and a clearly defined man¬ 
date regarding Mis policy implementation. 
He will be increasingly concerned with exter¬ 


nal information systems. 

• The implementation of major new systems 
will increasingly be accomplished through 
task force organizations with limited life 


Calligraphers tell us that 
when the Chinese write the 
word crisis, they do it in 
two characters, one mean¬ 
ing “danger” and the other meaning “oppor¬ 
tunity. ’ ’ This is worth remembering when we 
consider the crisis of change confronting the 
Mis manager. He may perceive the impend- 
ding diminished role in line authority as a 
danger to personal status. But there is also an 
important opportunity in this identity crisis— 
an opportunity inherent in the totally new 
dimensions of information required in corpo¬ 
rate decision-making today, and in the new 
systems and techniques for making informa¬ 
tion available to meet those needs. 

The major concern lies not with the 
obviously higher degree of complexity in the 
collection, evaluation, transmittal, and feed¬ 
back of transaction and control data called for 
in the management of diversified and far- 
flung operations. Traditional mis networks 
have kept pace with this kind of data process¬ 
ing and communications requirement, and 
will continue to do so under the new decen¬ 
tralized concepts. Where the real concern 
does lie is with the problem of getting infor¬ 
mation of the right kind to the right place and 
the right individual at the right time and in the 
right form to insure right decision-making (or 
decisions that are as right as is humanly possi¬ 
ble, given all available pertinent factors). 

The kinds of information called for 
are easily seen in the single factor of govern¬ 
mental reporting requirements mandated by 
such legislation as erisa, eeo, OSHA, and 
such agencies as the FTC and IRS —all of 
which require massive information assem¬ 
blage and reduction for compliance. Added to 
these requirements, which have been with us 
for some time, are the further informational 
demands created by new legislation, rules, 
and orders in such areas as pollution control 
and energy conservation and allocation. 

Governmental regulation is only one 
aspect of the extreme sensitivity to external 
information of all sorts—political, social, 
economic, ecological—that must dominate 
today’s corporate decision-making process. 
Quality information systems can go a long 
way towards helping large corporations re¬ 
spond rapidly to the demands of an increas¬ 
ingly complex environment. This is 
something that the “new mis manager” can¬ 
not afford to ignore. 


cycles. 

DANGER 
AND OP¬ 
PORTUNITY 


SHIFT IN 
EMPHASIS 


Till now the emphasis in 
even ■ advanced manage¬ 
ment information systems 


has been on the systems that produced the 
information going to the end user. But now 
the hardware can accommodate almost 
unlimited storage of information—textual 
and graphic as well as data—and make it 
accessible on call-up to remote users who 
need no specialized systems skills beyond 
that of simple terminal operation. The tech¬ 
nological wizardry that drives the system is 
increasingly transparent to the end user, and 
he can concentrate primarily on the end result 
—information. The contrast is similar, but 
magnified manyfold, to dialing a number on 
the phone and speaking (or listening), rather 
than learning the Morse code, seeking out a 
telegraph, and tapping out a message. 

What does this mean for the new mis 
executive? Freed from the detailed manage¬ 
ment of the traditional mis operations now as¬ 
sumed by line managements, he can 
concentrate on the end results for which all of 
the elaborate technology has been developed: 
the management and use of information. 

Corporate managements will increas¬ 
ingly realize that in information they now 
have a new kind of resource at their com¬ 
mand, and that this resource requires man¬ 
agement. Mis in terms of systems of hardware 
and software and distribution networks is 
relatively mature. Information resource man¬ 
agement (irm) now comes to the fore as 
something that requires large-scale invest¬ 
ment, organization, and follow-through. 

What kind of information is required 
for decision-making at every management 
level? In what form is it needed? Is it at 
present internally generated? If not, can it be 
generated by appropriate adjustment to the 
existing mis system? What about nonnumeric 
bodies of information—legislation, rules, po¬ 
litical and social assessments, worker atti¬ 
tudes, community discontents? Where and 
how shall such textual information be stored, 
abstracted, retrieved, and disseminated? 
What outside sources are available to provide 
the desired information? Is it available in 
commercial data banks and “information 
utilities?” How can direct access be estab¬ 
lished for those with a “need to know”? 
What clearances and sign-offs must be estab¬ 
lished to assure consistency and adherence to 
company policy in information outflows? 
What policies and procedures must be de¬ 
veloped to insure the accuracy of the data 
contained in the data banks, and what con¬ 
trols over the access to these will insure the 
right to privacy of each individual involved? 

This is a sampling of the kinds of 
questions with which IRM will be concerned. 
And the following is only a partial list of the 
subject matter to which top management 
decision-making must be attuned, and to 
which it must provide quick response: infla¬ 
tion, energy crisis, raw materials shortages, 
antitrust intensification, government regula- 
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The DS990 Models 
20 and 30. TI’s most 
powerful business 
systems yet. 

If you’ve been looking for a large 
minicomputer system for a wide 
assortment of demanding business 
data processing loads, look at TI’s 
DS990 Models 20 and 30. 

They’re equipped with the 
business software you need— 
COBOL, Sort/Merge, a Data Base 
Management System with query 
and report features, and TI’s 
unique, time-saving screen format¬ 
ting language, TIFORM. Other 


powerful business software lan¬ 
guages, like RPGII, BASIC, 

Pascal and FORTRAN, are also 
available as well as IBM-compati¬ 
ble communications. And all are 
enhanced by the proven DX10 
Operating System. 

The new, high-performance 
990/12 CPU provides the through¬ 
put you need. In many applications, 
the Models 20 and 30 can handle 
20 or more different jobs at speeds 
up to three times faster than the 
proven mid-range members of the 


For more information, call 
800-257-7850. 

(In N.J. call 1-800-322-8650) 


DS990 computer family. And the 
compatibility of the DS990 com¬ 
puter family enables you 
to upgrade your existing 
hardware and software 
to the more powerful 
Models 20 and 30 easily, 



at minimal expense. 

When it comes to dependable 
commercial computing worldwide, 
look to Texas Instruments, the 
company that has been appointed 
the official computer 
and calculator 
supplier of the 1980 ' 1 ' 

Olympic Winter Games. 

Texas Instruments 

INCORPORATED 

Copyright 0 1979, Texas Instruments Incorporated 



Texas Instruments 

We put computing within everyone’s reach. 
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KEY/MASTER 


A full-feature 
data entry 
system 
for CICS. 


Reduces Costs 


No need for programming. 
Applications are designed 
and tested interactively. 

Simplifies Entry 


Powerful on-line editing and 
control facilities do the work. 
Operator effort is minimized. 

Provides Fast Payback 


Installs easily. 

New applications can be 
operational in minutes. 

And More 


• Full data management 

• Built-in security 

• Automatic data extraction 

KEY/MASTER is a 

ready-to-use software system 
for CICS that makes data 
entry programming obsolete. 

Contact us today. 

We’d like to show you how. 



turnkey systems, inc. 

50 Washington street 
norwalk, Connecticut 06854 
(203) 853-2884/telex 964351 

additional representation worldwide 
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The MIS manager has the technical background; he 
now must develop management responsibility. 


tion, consumer activism, product liability 
legislation, monetary fluctuations, pollution 
and ecology, new “corporate ethics” re¬ 
straints, director liability suits, the “Lords- 
town syndrome” in work attitudes, quantum 
breakthroughs in science, and wars and 
rumors of wars. 

In this connection, a challenge to the 
new mis executive—as he shifts his focus to 
information resource management—will be 
the development of personal workstations for 
individual decision-makers to serve in opti¬ 
mizing the organization’s responses in vari¬ 
ous ways. For example, consider a 
purchasing station, where a purchasing agent 
will be evaluated by his ability to secure a 
constant flow of reasonably priced supplies, 
but will have the flexibility to act in response 
to predicted scarcities, price variations, recy¬ 
cling regulations, and the like by buying 
sooner, spreading out purchases, hedging, or 
any other technique. 

Similarly, workstations for other 
functions will be concerned with organizing 
production, managing cash, foreign trade and 
foreign currency, energy, etc. The Mis execu¬ 
tive and his staff will find out what individual 
information needs are, uncover and suggest 
sources of information, determine the form 
and time parameters in which the information 
must be produced, and provide the necessary 
Mis interaction so that the decision-maker can 
have prompt feedback on the compliance 
with and effects of his decisions. 


NO MORE 
MYSTIQUE 


The Mis “power base” no 
longer rests on an unchal¬ 
lengeable mystique. Its 
own technology has transformed its most vi¬ 
able structure into that of a mature staff func¬ 
tion. Like other staff functions, its role is to 
help—either directly or indirectly—the line 
operations of the corporation to achieve the 
results they have set out to achieve. Its suc¬ 
cess will be measured by the contribution it 
makes to those goals. 

The challenge facing today’s mis 
executive—and more particularly tomor¬ 
row ’s—is the difficult and perhaps even pain¬ 
ful decision to guide the spread of 
information technology throughout the orga¬ 
nization, even if it means diminished line 
control. The alternative is to stunt eventual 
Mis growth by maintaining overly tight and 
unnecessary controls on the proliferation of 
information technology throughout the orga¬ 
nization, on the dubious grounds that the new 
users may not have sufficient experience to 
use the technology well. 

If the latter choice is made, it can be 
justified on the grounds of maintaining the 
traditional Mis bureaucracy; but over the long 
haul, the organization will be the loser. If that 
occurs, what will be the future of the Mis 


function or of the Mis manager who was its 
executioner? 

It is the responsibility of the Mis man¬ 
ager to take the initiative in defining the new 
direction, to move the information gathering 
process out to the operating units, to the ulti¬ 
mate users, as far and as fast as possible. He 
has the technical management background; 
he now must develop the business and general 
management insight and responsibility. # 
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You’ve ordered the new IBM 4300? 
Now order the database software 
to make the most of it. 
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44 IDMS is the most 
efficient DBMS you can 
buy for your 4300. More 
j important, it is the ntidetis 
of a completely integrated 
Distributed Database 
system. At Cullinane, 
we've been developing 
and field testing a true 
distributed database system for over four 
years. That's why we are the only major ven¬ 
dor that can provide users with this 'future' 

Capability today." - Robert Goldman, Sr. V.R, Prod. Dev. 

Now is the time to plan your next five years. The cost of high 
performance hardware is coming down. That fact and Cullinane 
database management software means that the control, effi¬ 
ciency and flexibility of distributed database networks is a practi¬ 
cal solution to your data management needs - now! 

Only Cullinane has it all. The best database management 
system in the industry, IDMS. A powerful new data communica¬ 
tions system, IDMS-DC, the only TP monitor specifically designed 
to deliver fast throughput, automatic recovery, data integrity and 
programming ease in the database environment. IDD, the Inte¬ 
grated Data Dictionary that brings a new level of control and con¬ 
sistently high design standards to all your data management 


activities. INTERACT, the flexible programmer productivity systen 
for online program development, RJE, text editing and word proc 
essing. CULPRIT, the report generator that’s easy to use and fast 
even on the complex reports. OnLine Guery, the interactive man¬ 
agement information retrieval system. 

And Distributed Database-to get the most out of your 4300s, 
wherever they’re located. 

Like to attend a free seminar in your area 
and learn more about how Cullinane can help 
you implement your new hardware more suc¬ 
cessfully? Fill out the coupon, or simply attach 
your business card to it and send it to us. 
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CALCOMP HAS! 


Whether your application is a 
general one like designing, mapping 
or schematics, or more specialized 
like 3-dimensional data presentation, 
structural analysis, contouring, pip¬ 
ing isometrics or business charts and 
graphs, CalComp offers you the 
broadest line of plotters. 

Nobody offers more ways to solve 
your graphics problems. Continuous 
roll, belt-bed and flat-bed plotters 
for cut sheet applications. Computer 
output to microfilm. On-line to your 
CPU. Off-line via tape-drive stor¬ 
age devices. And even on-line/ \ * 

off-line with floppy disk storage. 

Add our extensive library of 
applications software packages l 
to complement our operating soft¬ 
ware and you've got most of your 
problems solved. \ 


\ Drum Plotter/1012 Desk-Top Plotter 

The best answers come from the 
best people. 

Looking at the broadest line of com¬ 
puter graphics systems in the world 
may still present a problem to you. 

Like choosing which solution is 
right for your particular needs; plan¬ 
ning for growth and upgrades; and 
making sure your system delivers 
consistently excellent performance. 

That's where CalComp s Sales 
Force can help. Because our sales 






GRAPHICS NEEDS 
THE ANSWERS. 






at an impressive 10 inches-per- 
second. Four-pen versatility, and 
the convenience of Z-fold paper. 

For bigger jobs, there are six other 
precision drum plotters to choose 
from. Including the largest, our new 
1065, with an extra-wide 72" drum 
that plots at 30ips. 

Or, for the best of high-end per¬ 


formance, there's our 960 belt-bed 
plotter. It delivers big 33" x 60" ver¬ 
tical plotting for any "E" size plot 
and 30 inches-per-second speed with 
4g acceleration. 

And nobody handles computer 
graphics on a grander scale than 
CalComp. And that's where a top- 
of-the-line family of flatbed plotters — 
the 7000 System — literally draws 
away from the competition. In dozens 
of applications 
and at hun¬ 
dreds of sites 
throughout 
the world. 


We do some of 
our best work 
on film. 

Pen and ink 
plotters aren't 
all we make at CalComp. 

In fact, for over a dozen years, 
we've also been designing, building, 
selling and servicing exceptional 
COM (Computer Output Microfilm) 
systems. 

This year we're intro¬ 
ducing two new high¬ 
speed, high-volume 
COM systems, the 
1581 and the 1681. The 
former expressly for 
graphics-only environ¬ 
ments. The latter for 
both graphics and 
alphanumeric appli¬ 
cations. 

At CalComp, COM 
systems are an impor¬ 
tant part of the big 
picture. 


Nobody has more experience to 
draw upon. 

CalComp pioneered computer 
graphics way back in 1960. 

That gave us a significant head¬ 
start. Now, almost twenty years 
later, CalComp is still the leader and 
prime innovator in the field. With 
more experience and models to 
choose from, up and down the line, 


than any other single source. 

So contact CalComp today. And 
get the best possible answer to your 
specific graphics need. 


representative is really a consultant. 
In every sense of the word. 

They are, each and every one, 
expert listeners, too. Eager to under¬ 
stand all your special needs. 

That's why you can expect in- 
depth answers to all of your ques¬ 
tions. About system capabilities, 
controllers, software, delivery and 
more. 

You can also expect to hear a lot 
of discussion 
about our sys¬ 
tems analysts 
and field service 
engineers. And 
what makes 
them part of a 
support net¬ 
work that's truly 
worldwide and 
second-to-none. 

At CalComp, part of the right 
answer is the right people. 


At CalComp, hardware’s a multi¬ 
ple choice question. Nobody offers 
a broader choice of answers. 

Take our compact 1012 desk-top 
plotter, for example. You get crisp, 
clean 8k>"x 11" or 11" x 17" size plots 


California Computer Products, Inc. 
2411 West La Palma, Anaheim 
CA 92801, TEL: (714) 821-2011 
TWX: 910-591-1154. 


Sales Offices: 

Tempe, AZ: (602) 894-9468. Orange, 
CA: (714) 639-3690, (213) 430-2104. 
Santa Clara, CA: (408) 249-0936. 
Englewood, CO: (303) 770-1950. 
Norcross, GA: (404) 448-4522. 
Rosemont, IL: (312) 696-1770. Shaw¬ 
nee Mission, KS: (913) 362-0707. 
Waltham, MA: (617) 890-0834. Rock¬ 
ville, MD: (301) 770-1464. Federal 
Accounts Manager, Rockville, MD: 
(301) 770-4850. Southfield, MI: (313) 
569-3123. Bloom¬ 
ington, MN: (612) 
854-3448. St. Louis, 
MO: (314) 968-4637. 
Union, NJ: (201) 
686-7100. Cleveland, 
OH: (216) 362-7280. 
Dayton, OH: (513) 
276-5247. Tulsa, 

OK: (918) 663-7392. 
Beaverton, OR: 

(503) 646-1186. Bala 
Cynwyd, PA: (215) 
667-2895, Pitts¬ 
burgh, PA: (412) 
922-3430. Dallas, 
TX. (214) 661-2326. Houston, TX: 
(713) 776-3276. Bellevue, WA: (206) 
747-9321. . 
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Problem 


Data is one thing there's no 
shortage of. The business problem today is getting 

tlv'r right data to where it's needed 

KI , percent of the nations data 

Not now much, ± ......... 

but what and where. M| Q^f processing capability is tied 

up in operations performed solely for the purpose 
of transmitting the data. 

Solution We at the Bell System have 
conducted many-faceted studies of the data commu¬ 
nication needs of our customers. And we've devel¬ 
oped systems to meet those needs. 

Consequently today, whatever your concern- 
multipoint inquiry-response or order entry; credit, 
inventory, or payroll; analog or digital; large-scale or 
small—we have a solution. 

There are Bell System communications spe¬ 
cialists for every sector of industry, ready to advise 
you. And there's equipment covering broad degrees 
of sophistication, all backed by the 
incomparable Bell System mainte- 
nance 


staff—230,000 strong. 

If you haven't talked sys¬ 
tems with your prob- Fast, versatile, re 

lem-solving Bell Data SP eed 4o te 
Account Executive lately, 
your firm is missing some¬ 
thing. In voice, data, and 
network services. ™ 

The system is the solution. 


Bell System 
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A key issue is the cost differential between the public 
network tariffs and cost items other than line charges 
in private networks. 

network, either public or private, provides all dian and European public networks; Northern then prove economical. 

these features . Telecom and SESA are two examples. In the same way, private networks 

Today’s private network offerings with balanced mixes of daytime interactive 

come from several classes of vendors includ- ECONOMIC Many factors must be con- and nighttime batch communications tend to 

ing the traditional mainframe manufacturers TRADE- sidered when deciding be- be more economical than public networks, 

such as IBM, Burroughs, and Univac; micro- ncpo tween a public or private However, in such cases, additional factors 

computer and data communications hardware “ network implementation. may often determine the most economical ap- 

suppliers and processors such as Digital Among these factors are the terminal popula- proach since the public carriers offer bulk dis- 

Equipment, NCR/Comten, Computer Com- tion and its distribution, the mix of applica- counts that can reduce the cost of adding 

muriications Inc., Prime, Raytheon, Codex, tions, the uncertainty of traffic projections, overnight traffic to the system. 

Digital Communications Corp., Tandem, public network tariffs versus private network A key issue, often overlooked in 

and TRAN; and carrier organizations such as line costs, host support, network control and many analyses of public versus private op- 

gte Telenet, Tymnet, and the Bell Canada management costs, terminal upgrade costs, tions, is the cost differential between the pub- 

supplier, Northern Telecom. and the savings generated by enhanced opera- lie network tariffs and cost items other than 

The systems offered by many hard- tions. For example, systems which have line charges in private networks. Public net¬ 
ware vendors, quite often identified as “— widespread distributions of low-activity, works provide line management and network 

Network Architecture,” provide a variety of low-data-rate terminals are generally served control features which are costly components 

approaches ranging from centralized host more economically by public networks. of private networks. These costs can often be 

control to distributed communication proces- Alternatively, a heavy concentration of avoided or reduced if public networks are uti- 

sor control. For example, mainframe manu- terminals in a single location communicating lized. In addition, public networks, because 

facturers such as IBM and Burroughs offer to another location is typically handled more of their greater scope and more extensive 

host controlled procedures, and companies economically via a multiplexed leased line. backup facilities, can offer higher reliability 

such as Univac, Comten, and Raytheon have To illustrate, Network Analysis Corp. than their private network counterparts. This 

distributed systems. Unfortunately, the (nac) used to make extensive use of a value- is one of the more complex areas of analysis, 

apparently wide range of available systems is added network (van) for interactive access since users are rarely able to quantify the 

deceptive because many of the “— Network from its corporate headquarters in New York benefits of such an increase in network per- 

Architectures” (with notable exceptions of 
SNA, DECNET, and a few others) are “paper 
tigers ’ ’ which are poorly documented in the 
public literature, and neither fully imple¬ 
mented nor widely installed. In 1980 many of 
these systems will achieve a measure of com¬ 
pleteness, but it may be several years before 
they are available for a broad range of user 
needs. 

Today’s public networks have 
reached a comparable level of development. 

The U.S. packet-switched carriers, GTE Tele¬ 
net and Tymnet, provide service in over 150 
cities, and further expansion is planned. 

However, terminal access is primarily low 
speed (mostly 300 bps, with 1200 bps service 
growing rapidly). Synchronous 3270-bisync 
support has only recently (August 1979) be¬ 
come available from Tymnet. It is expected 
that Telenet will follow suit with such a ser¬ 
vice in the near future. However, neither to a remote computer vendor in Boston. As formance. 

carrier provides widespread support for other the terminal population at NAC headquarters There are some cases where this im- 

synchronous terminal protocols, for many increased, however, dedicated multiplexed pact can be quantified. For example, if the 

polled multipoint line configurations, or for lines became more economical. (At present, network requires extensive on-line interac- 

sophisticated host capabilities requiring there is a 3 to 1 cost advantage between the tion by terminal operators, the improved reli- 

extensive host software modifications. private line and van approaches.) ability can be directly related to savings in the 

The choice between public and pri- Similarly, dedicated lines for high ac- cost of operators, which could be substantial, 

vate network systems is further complicated tivity batch terminals are nearly always more In one such situation examined by NAC, the 

by the fact that both GTE Telenet and Tymnet economical than current public networks. operational savings generated by the in¬ 
now provide their hardware and software in This is particularly true of packet-switched creased reliability of a public network was 

three modes: through their public networks, networks, which offer economies derived equal to the line cost of the private network, 

in private turnkey networks, and in hybrid from efficiently multiplexing packets from Similarly, enhanced network capabilities, in¬ 
public/private configurations. In the third low activity terminals. This situation will eluding those which allow unintelligent 

configuration, the user appears to have a probably continue until the public networks terminals to emulate more sophisticated de- 

dedicated separate system, but network con- develop sufficient traffic to justify broadband vices, may allow cost reductions in other ele- 

trol and management is supplied by the carri- local access from their network access con- ments of the budget. This often leads to 

er. Additional complexity is added to the trailers to their primary switching facilities, complicated organizational issues, since dif- 

decision process by recent marketing penetra- With such broadband facilities (56 Kbps and ferent budget line items may be under the 

tion into the U.S. by suppliers to the Cana- above), multiplexing of batch traffic may control of different managers, and one man- 
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private dedicated packet network to connect 
the 36 Federal Reserve Bank and Branch 
cities to transmit data for clearing a percent¬ 
age of the more than 40 billion checks written 
annually in the U.S. The projected total 
monthly cost of the private network, includ¬ 
ing hardware, software operations, and man¬ 
agement, ranged from $76,000 to $250,000, 
depending on the volume of transactions 
carried during a six-hour-day, five-day-week 
period. Outside of this period, the funds 
transfer system carried no traffic and the net¬ 
work would therefore be available for other 
services. A recent NAC analysis of public net¬ 
work costs for handling the same require¬ 
ments showed that these costs would be 
comparable to the private network costs. 
However, the private network of this example 
is unoccupied over 80% of the time, and thus 
available to meet other requirements such as 
overnight batch and electronic mail. Such 
traffic, if passed through a public network, 
would require substantial additional expense. 

The two examples cited illustrate a 
general conclusion that has emerged from 
many of our studies. For small networks, 


ager may be reluctant to increase expendi¬ 
tures to reduce costs in another manager’s 
domain. Such considerations are mandatory 
for proper comparison of public versus pri¬ 
vate options. However, it is often necessary 
to perform a detailed network analysis to truly 
understand cost/performance trade-offs. In 
the last few years, NAC has performed many 
such studies with generally consistent find¬ 
ings for a wide range of terminals and traffic 
requirements. Two such analyses are dis¬ 
cussed here. 


TWO CASE 
STUDIES 


The first case relates to a 
relatively small, central¬ 
ized, terminal-oriented 


network used for time-sharing. The network 
consisted of a single host, located on the East 
Coast, with terminals connected via dial-up 
and dedicated lines to multiplexors in strate¬ 
gic locations. A representation of the network 
is shown in Fig. 1. The monthly network 
costs, including modems, multiplexors, dial¬ 
up charges and dedicated lines, and host 
interface, were $38,600. When implemented 
via a public network, total costs were 
$25,300, a 34% savings over the private net¬ 
work case. 

The second example relates to a major 
study conducted several years ago for the 
Federal Reserve Board. Here, the problem 
was to investigate the economics of using a 


characterized by widely distributed, low ac¬ 
tivity terminals, public service is generally 
the most economical. As network size in¬ 
creases, there is a strong tendency for public 
networks to become less economical than pri¬ 
vate networks, even when identical technol¬ 
ogy is used for both (see Fig. 2). 

This conclusion makes intuitive sense 
because, as the private network grows, costs 
of management and other labor and overhead 
factors are distributed over a larger communi¬ 
cations line and hardware cost base. Also, the 
private network achieves line and hardware 
economies of scale similar to the public net¬ 
work without the added expenses of sales, 
marketing, and profit burdens which often are 
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By waiting for the “utopian” services of a proposed “new” 

carrier, cost/performance benefits 

that are available now could be largely foregone. 


the dominant costs in the public networks. 
Moreover, the public network carriers are 
now selling private network systems derived 
from research and development from their 
public services. Thus, the private network 
buyer can gain access to considerable hard¬ 
ware and software already expensed (and part 
of the public tariff) by the carrier. (Note that 
the reverse subsidy is also taking place. Soft¬ 
ware products, in particular protocol handlers 
developed for private networks, are now find¬ 
ing their way into the public carrier offer¬ 
ings.) 

MAKING Deciding between a public 
THE CHOICE or Private network to serve 

a complex communica¬ 
tions environment requires the rigorous appli¬ 
cation of a series of analyses to determine 
feasibility and cost. The first step is to define 
the environment in basic strategic and tactical 
terms. Strategic questions to be resolved 
which impact architectural decisions include 
the objective of the system (e.g., is it to pro¬ 
duce revenue, to support one or more ser¬ 
vices, or to reduce operational costs for an 
already existing system?). Once goals have 
been defined, the functions of the system 
must be identified. Issues such as required 
availability must be addressed, since the 
desirability of including backup and redun¬ 
dancy can only be resolved when the purpose 
of the system is known. Because a system 
failure may impact critical operations, affect 
overall revenues directly, or merely delay the 
delivery of noncritical services, this factor 
can dramatically affect the decision to use a 
public network instead of building a private 
system. 

Major decisions regarding the degree 
of implementation risk to be tolerated must 
also be made. A low-risk requirement might 
dictate that only off-the-shelf equipment will 
be considered, or that a pilot operation should 
first be built using a public network. Higher 
risk alternatives might be developing new 
hardware or software, either by an in-house 
effort or through a competitive request for 
proposals from network vendors. Prior to de¬ 
tailed analysis of options, it is also imperative 
to address methods of cost recovery through 
mechanisms such as charging cost centers or 
projects. If usage charges are appropriate, 
charge-back schemes must be devised. 

The strategic requirements establish 
guidelines for resolving environmental, tech¬ 
nological, managerial, economic, and policy 
questions including data processing factors 
such as centralized versus distributed com¬ 
puting. After resolution, detailed analyses of 
alternatives can begin. These analyses must 
address such issues as: scope of service, pro¬ 
curement options, provision for latent de¬ 
mand, incorporation of future technology, 


and phasing requirements and priorities. 

The first step in the detailed analysis 
is a preliminary requirements analysis. 
Specifics for such an analysis include gather¬ 
ing location-dependent data, traffic charac¬ 
teristics by application, functional 
descriptions of the hardware to be considered 
(terminals, communications devices, and 
hosts), and performance requirements by ap¬ 
plication. At this stage, the uncertainties in 
the data gathered, such as the precision, accu¬ 
racy, and completeness of available data, 
must be understood. Furthermore, the appro¬ 
priateness of the available data for the new 
system must be assessed along with changes 
which could occur because of increases in de¬ 
mand with time and new services that may be 
added. Since projections of future require¬ 
ments from existing data are often unreliable, 
sensitivity analyses will usually be required 
before final decisions can be made. An out¬ 
line of the steps within the feasibility analysis 
and technical strategy evaluation is illustrated 
by Fig. 3. 

The network options to be considered 
should include: 

• Continue current mode of operation (e.g., 
separate application networks) 

• Build a privately owned, dedicated net¬ 
work 

• Use a combination of dedicated and dial-up 
services from telephone company offerings 

• Use a value-added network 

• Use a hybrid public/private network 

• Use the specialized offerings of IBM, dec, 
etc. 

• Use an emerging service of a new carrier 
offering (acs, sbs, xten) 

Each reasonable option should be 
analyzed by creating a preliminary design 
which identifies switching locations, off-net 
and on-net facilities, structure of the prelimi¬ 
nary network (access lines and interswitch 
trunks), preliminary recommendations for 
specialized or value-added carriers, and esti¬ 
mates of network costs. Once these steps 
have been taken, the overall feasibility anal-, 
ysis can be completed. Outputs of this anal¬ 
ysis are: 

• Cost/performance analyses 

• Recommendation for implementation, 
where appropriate 

• Gross budgetary estimates of cost and 
implementation schedule 

• Description of potential benefits, risks, and 
limitations 

• Identification of potential system vendors 

Choosing among building a private 
network based on today’s technology, utiliz¬ 
ing an existing public network, or waiting for 
the “utopian” services of one of the 
promised new carriers is fraught with difficult 
technical and management issues. These 
issues involve technology, economics, the 


degree of integration of voice and data, and 
the timing and tariffs of the new offerings. 

Numerous descriptions of the pro¬ 
posed services of the new carriers have ap¬ 
peared in the literature, and so these will not 
be repeated here. However, an element 
shared by all of these systems is their innova¬ 
tive use of new technology with significant 
potential services and/or savings to the user. 
Offsetting this advantage are the uncertainties 
of the dates of availability of the new services 
(for technical and regulatory reasons), and 
the almost total lack of information concern¬ 
ing the costs of their services.. 

In the near term (the next several 
years), it is unlikely that any of these new 
carriers will offer nationwide service to a sig¬ 
nificant number of users. Because of these 
factors, it is highly risky for any major user of 
communications to plan his near-term strate¬ 
gy on the availability of the new carriers 
since, by waiting for such offerings, cost sav¬ 
ings and performance enhancements that are 
available now could largely be foregone. It is 
by no means clear that the loss of near-term 
savings can be justified by the uncertain sav¬ 
ings generated over an unknown timeframe. 

Thus, the least risky and potentially 
most cost-effective approach for a large com¬ 
munications user is to work within the context 
of existing offerings to produce maximum 
near-term benefits. Today’s options provide 
ample opportunity to achieve both these 
benefits and to position the user for tomor¬ 
row’s communications utopia. # 
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ON READER CARD 


ADVANTAGE: 

CENTRONICS 


the top-seeded 700 Series 

... is a team of dot matrix printers that's hard to 
beat! Each of our twelve models meets a specific 
application and price/performance need... and 
every one is built and backed by the world leader 
in printers. With Centronics, you always have 
the advantage. 

ADVANTAGE: SELECTION The 700 Series 
covers every inch of the court. We offer speeds 
from 50 to 180 cps — with throughput up to 
400 1pm, a wide variety of forms handling capa¬ 
bilities, a choice of uni- or bi-directional opera¬ 
tion, and a choice of 80 to 132 column formats. 
And we're still growing, with three new models 
just added and more on the way! 

ADVANTAGE: FLEXIBILITY The 700 Series' 
wide selection gives you the flexibility to move 
into new applications and emerging market 
areas. Wherever your business takes you, you'll 
always have the advantages of the leader. 

ADVANTAGE: APPLICATIONS The 700 
Series is already the industry's most successful 
team of dot matrix printers, with proven per¬ 


formance for all applications: microcomputer, 
minicomputer, small business, terminal, text 
preparation, data communications, and data 
processing systems. 

ADVANTAGE: COST OF OWNERSHIP Even 
though they perform like superstars, our team 
doesn't make big-money demands. They're 
highly reliable in any environment. And they're 
ready for any tour, with the largest worldwide 
service organization of any printer company 
backing them up. 

ADVANTAGE: LEADERSHIP Each member 
of our 700 Series team shares the Centronics 
tradition of leadership. We pioneered dot matrix 
printing, and have been ranked #1 ever since. 

No other company can match our strong serve in 
selection, performance, and value. Plus, because 
of our high-volume manufacturing capability, 
we won't fault on your delivery. 

For more information on products or employ¬ 
ment opportunities, call or write today: 
Centronics Data Computer Corporation, 

Hudson, New Hampshire 03051, 

(603) 883-0111. - - 






























Now, direct from your computer- 
big instant pictures. 


Now your computer can 
immediately deliver sharp pic¬ 
tures in brilliant colors on 
Polaroid 8x10 Land film. 

This is an ideal form of hard¬ 
copy. It adds impact to your 
graphic data by presenting it in 
a large, easily readable form. 
And it serves a wide variety 
of informational needs in 
business graphics and image 
processing - with applications 
in mapping, earth studies from 
satellites, medical diagnosis, 
computer-aided designand 
animation. 

The pictures shown here 
were made by new computer 
peripherals —color cameras. 
They are manufactured by 
Dunn Instruments and Matrix 
Corp. Since the cameras use 


you can be sure you're getting 
exactly the record you want, 
exactly the way you’ve seen it 
displayed on your monitor. 
And you can distribute it at 
once if the data is urgently 
needed. The pictures are 
distortion-free, and their 
bright, saturated colors yield 
superb results. 

The print can also record 
continuous-tone images from 
digital color TV signals in such 
applications as remote sens¬ 
ing, animation and geological 
sounding. Its resolution sur¬ 
passes the resolution of pres¬ 
ent color digital TV systems. 
As the technology of digital 
TV advances, these large 


Polaroid prints will be able to 
record even greater detail and 
more information. 

The film’s colors are stable, 
so the picture stays fresh and 
bright. The photo can be used 
as original art for high-quality 
printing. And because of its 
8x10 size, it can be inserted 
as a complete page in a report. 

For more information or a 
demonstration, write to: 
Polaroid Corporation, Dept. 
A428, 575 Technology 
Square, Cambridge, Mass. 
02139. Or call toll-free from 
anywhere within the Con¬ 
tinental U.S.: 800-225-1618. 
(In Massachusetts call collect: 
617-547-5177.) 


standard video (RS 170) sig¬ 
nals,.you can conveniently in¬ 
terface them with computers 
or color-raster based terminals. 

The Polaroid 8 x 10 print 
produced by the camera is the 
highest-quality instant record 
available. Since you receive 
your hardcopy immediately, 



Typical management information graphic from Tektronix color terminal. (Reduced from Polacolor 8x10 print.) 
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Tally Coiporation - now a member 
of the Mannesmann Group - brings you 
an exdting family of 
problem solving printers. 


M78 Service Printer 

Turn your special forms handling and printing prob¬ 
lems over to the highly versatile Service Printer. Mo 
task is too tiny—print tickets, tags, labels, checks, 
statements, journal cards—an integrated cutting 
bar snips the form to size. Automatically. And it’s 
fast. 200 characters per second. Customize your form. 

Print OCR A and B, bar code, negative characters. 

(Jse elongated double width characters. Upper/lower 
case with descenders. Change character spacing from 

10 cpi to 12,14 or 16.5 cpi. 

T-3000 Line Printer 

Mow down high volumes of print 
runs with the powerful 300 line 
per minute Tally T-3000. Quiet 
enough for the office and rugged 
enough for the warehouse, the cost 
effective Tally T-3000 offers 
standard features like dual micro¬ 
processors, a diagnostic display 
that pinpoints any fault condition, 
self-test, interface PROMS. And 
operator convenience features like 
auto-load reel to reel ribbon with 
prethreaded leader, straight path 
paper loading, direct access VFU, 
handy push button control panel 
plus many forms controls. 

M80 MC 80 Column Printer 

The new improved, high speed, mircroprocessor 
controlled M80 MC offers logic seeking bi¬ 
directional printing at a fast 200 characters per 
second. Or 140 cps if you use the unique dual line 
9x9 font that lets you print OCR A and B, bar 
codes and elongated double width characters. 
Also, to save paper, you can condense and print 
132 columns on 80 column paper by using 16.5 
character per inch spacing. Print quality is 
always clean, clear and consistent. 
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M79-3 Pass Book Printer 


Here’s a problem solving printer targeted for 
banks that meets the challenge of printing entries 
in bulky passbooks. It simultaneously prints a 
separate journal for the bank’s records. It has a 
locking device to protect the printed information. 
Designed to increase operator efficiency and 
customer convenience, the Tally Pass Book 
Printer operates at a fast 200 characters per 
second. It offers automatic forms thickness 
control and both expanded and condensed type 
size to meet various forms requirements. 


T-1602 Quick-Tear Printer 


Ideal for customer check-out counters, 
the Tally T-1602 serial printer combines 
high speed printing with fast and efficient 
forms handling capability. Featuring 160 
character per second optimized bi-directional 
printing, this easy to use machine lets you 
tear off a completed form immediately 
above the print head—no wasted 
forms! The paper tractors adjust 
easily from either side of the carriage 
to accommodate different width forms. 
Printing is quiet and dependable. 


Upgrade your data communications network 
with the Tally T-1612 1200 Baud Printer Ter¬ 
minal. Fast and functional, the T-1612 keeps 
pace with line rates from 300 through 9600 
Baud. Easily programmed by the operator or 
downstream loadable from a computer 
program, both the KSR and RO models let 
you control 42 distinct functions. Tabletop 
or stand mounted, the exceptionally quiet 
Tally T-1612 has outstanding print quality 
and features 6 different type sizes for forms 
efficiency or enhanced readability. 


T-2000 Hush-Tone Printer 


For the serene office setting where noise is a nuisance, 
you’ll want the whisper quiet performance of the Tally 
T-2000 Hush-Tone line printer. Run it continuously 
around the clock and never hear from it. It never 
requires preventive maintenance nor adjustments of 
any kind. Available at 125 or 200 lines per minute, the 
Tally T-2000 has the highest reliability and lowest cost 
of ownership of any printer on the market. 


TALLY 

PRINTERS 

WC>ElLDWin>E 


8301 So. 180th St., Kent, WA 98031 
Phone:206-251-5500, 

Cable Address: Tally, Seattle, WA 
Telex: 320-200 


Tally Corporation is a member of the Mannesmann Group. 
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In Washington, the more things change, the more they remain the same. 


THE SURREALISTIC WORLD 
OF WASHINGTON 


by John Eger 

To understand the federal regulatory morass, 
observers of Washington should perhaps take 
the philosophical approach well known to 
Latin scholars: “mutatis mutandi” (the more 
things change, the more they remain the 
same). But understanding is one thing; cop¬ 
ing is quite another. The latter requires a cer¬ 
tain intestinal fortitude, or as those illustrious 
Latin scholars would say, “illigitimi non 
carborundum” (don’t let the bastards wear 
you down). 

Admittedly, this is not an enlightened 
or optimistic approach to analyzing regulato¬ 
ry, legislative, and policy developments af¬ 
fecting this business we increasingly refer to 
as the “information industry.” Out of this 
mire, however, there are four conclusions 
which can be drawn: 

• Despite the revolutionary advances in tech¬ 
nology, the movement of law and policy is 
evolutionary at best and is never more than 
half a step ahead of the threat of technological 
obsolescence; 

• The system of checks and balances, with its 
push-pull between the Executive, Legislative 
and Judicial branches, is a process we may 
fault, yet respect and perhaps even welcome 
on sober reflection of our advocacy for 
change; after all, it provides for a ratcheting 
in regulatory policy through a sort of “com¬ 
mon law/common sense” approach; 

• The development of any coherent “nation¬ 
al policy” occurs only in a period of crisis, 
not calm, when constituent groups, manufac¬ 
turers, suppliers, and users alike take arms 
against the ad hoc, bureaucratic approach to 
solving the nation’s ills; and lastly, 

• In spite of Washington, where “sound 
travels faster than light” (as one Bell scientist 
has noted), the emergence of an information 


society and an information-based economy is 
like the flow of a river: politicians and laws 
may influence its course but can never deter 
or destroy its movement. The inevitability of 
an information-based society is and will be 
the reality of the 1980s. 

To briefly illustrate the regulatory and 
judicial albatross hanging about the neck of 
the computer/communications marketplace, 
consider just a few areas where the gap be¬ 
tween promise and performance seems to 
have widened over the years, or where the 
promise of reform itself shifted as the tech¬ 
nology continued (and continues) to outstrip 
the law: 

• In 1956 the Justice Department “success¬ 
fully” concluded the so-called “punch- 
card” case against IBM —but at a time when 
the medium for source data and computer 
input had already outmoded the use of cards, 
and the market for tabulating machines had 
changed drastically. The cost of the suit was 
in the millions, or perhaps billions, of dollars. 
Senator Charles Mathias (r-md) recently 
questioned whether this was “any way to run 
an economy?” He observed that “in 1932 the 
Department of Justice had antitrust suits 
pending against AT&T and IBM and had just 
signed consent decrees with General Electric 
and Westinghouse. In 1952 Justice had mo¬ 
nopolization suits pending against AT&T and 
IBM and had just signed consent decrees with 
GE and Westinghouse. And in 1977 Justice 
had monopolization lawsuits against AT&T 
and IBM and had filed proposed modifications 
to consent decrees against GE and Westing¬ 
house.” All this is in the name of progress? 

• In 1956, the Federal Communications 
Commission’s so-called Hush-a-Phone deci¬ 
sion upholding Bell’s prohibition against the 
attachment of acoustical couplers was re¬ 
versed by the U.S. Court of Appeals. Three 
years later, in the Above 890 decision, the FCC 


made point-to-point microwave frequencies 
available to railroad, pipeline and other 
companies for communications systems 
which often interconnected with carrier fa¬ 
cilities. Then again in th eCarterfone decision 
of 1968 and the Specialized Carrier decision 
of 1971, the commission acted to settle the 
interconnection disputes despite telephone 
company allegations of technical harm and 
threats of soaring rates. However, in 1979, 
the debate over access and interconnection 
continues, and a proposal was even reintro¬ 
duced to establish a ‘ ‘primary ■ instrument 
concept ” (p.i.c.) to protect telephone compa¬ 
nies’ interests in the “first phone in every 
home.” 

• In 1970, the FCC initiated a Computer In¬ 
quiry, seemingly conceived to stay the sweep 
of its regulatory reach into the data processing 
arena. Although broad in scope, the basic 
thrust of this action was to define “data pro¬ 
cessing” and “data communications” with 
such precision that only the latter would be 
regulated. In 1976, however, the commission 
had to reopen the inquiry (now called Com¬ 
puter Inquiry II), because it acknowledged 
that the lines between the technologies had al¬ 
ready blurred, making such distinctions 
meaningless. Why the commission continues 
these semantic exercises is another subject. In 
the meantime, however, the Dataspeed 40 
terminal offering from AT&T and other similar 
offerings from regulated companies were 
making their way into the unregulated dp 
marketplace—in spite of the niceties of regu¬ 
latory attempts to keep the fences standing 
between the technologies. 

It makes sense to be pru¬ 
dent when forecasting 
drastic changes in the 
framework for regulation 
of the telecommunications 
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Despite revolutionaiy advances in technology, the 
movement of law and policy is evolutionary at best. 


industry. Yet the pendulum appears to be USERS While the debate grinds on ances works not only among the three pri- 

swinging towards deregulation at the mo- PROMOTE in the Congress, advocates mary branches of government but affects the 

ment. Despite some setbacks, the promise DcpnRM °f regulatory reform may “fourth branch” of federal regulatory agen- 

and prospect for reform and hence a robust, ncrunlVI f in d support in the emer- cies as well. 

wide-open market for enhanced computer, gence of a private information sector. Here, a The President and his executive agen- 

telecommunications, and information goods consensus is developing among the user com- cy chiefly responsible for information policy, 

and services never looked better. munity which is gaining momentum in the National Telecommunications and Infor- 

Although technology itself, the de- promoting evolutionary reform. And these mation Administration, have joined the Con- 

clining unit costs of microelectronics, and the users are taking their case directly to the regu- gress in calling for regulatory reform, 

basic changes in the economy are the driving latory agencies. Together, their influence and support creates 

forces which will define the landscape of the Consider just a few actions of the FCC a favorable climate for new market entries. 

1980s, awareness of the importahce of these which bear a striking resemblance to recent Moreover, whether legislation emerges to 

new tools to America’s future was clearly evi- Congressional proposals: deregulate or redefine the communications 

dent in both the House and the Senate during Congress : Both houses propose to override marketplace or industry structure, reform will 

1979. H.R. 3333, a total rewrite of the 1934 the 1956 Consent Decree prohibiting the Bell be forthcoming as long as the momentum and 

Communications Act, was introduced by System from providing anything other than enthusiasm for change continues. 

Congressmen Lionel Van Deerlin (D-ca), regulated common carrier services. 

James Collins (r-tx), and James Broyhill (r- fcc: Computer Inquiry II issues a “tentative SOME SAFE The 1980s promise to be an 

NC); S. 611 was introduced by Senators Em- decision” and further notice of proposed PREQIC- exciting period in Ameri- 

est Hollings (D-SC) and Howard Cannon (D- rulemaking, which would apparently shift the ca’s economic history. 

nv); and S. 622 came from Senators Barry burden of enforcing the Consent Decree to the MUNo Large-scale integration, 

Goldwater (r-az) and Harrison Schmitt (R- Department of Justice (Justice earlier refused fiber optics, and microelectronics are finding 

NM). All these bills proposed to deregulate to define the decree for the fcc with respect to their way into almost every conceivable prod- 

significantly the present environment, to the Dataspeed 40) by allowing AT&T the op- uct or service. Satellite technology is being 

open the way for unfettered entry by new tion of providing “enhanced non-voice” (or exploited for the transmission of every con- 

manufacturers, suppliers and brokers, and to read differently, “dataprocessing”) services ceivable media mix—controlled and de¬ 
increase experimentation with value-added on a tariff or nontariff basis. signed increasingly by a more sophisticated 

services by users and others on the periphery Congress: In proposing to allow at&t to pro- user community. All this means that the regu- 

of “information” activities, such as publish- vide new, potentially unregulated and non- latory fences must either give way to an 

ing, insurance and banking. common carrier services, the House and Sen- orderly shifting and relocation or crumble in 

These proposals for regulatory reform ate insist that Bell do so at ‘ ‘arm’s length ’ ’ to the wake of another surge of progress as com- 

reflect the accumulated concerns of a decade its monopoly by establishing separate sub- pUter/communications technologies, already 

of lawsuits, protracted regulatory proceed- sidiaries to insure against cross-subsidy and blurred, are employed by industries whose 

ings, and thoughtful proposals by earlier predatory pricing. very existence will be determined and shaped 

administrations. The former White House fcc: Proposes that carriers (Bell and others) by their skillful, agressive use of the informa- 

Office of Telecommunications Policy, for owning transmission facilities may provide tion technology available, 

example, produced Cabinet committee “enhanced non-voice” services, which nor- In the short term, it is safe to suggest 

recommendations for the development of mally would be offered on an unregulated re- that: 

cable television, an “open skies” policy for sale basis, if they set up separate subsidiaries • All terminal equipment will be deregulat- 

employment of satellite technology, and to do so. ed; the regulation of communications does 

legislation to enhance the freedom of broad- Congress: Moves toward deregulation in the not dictate the need to regulate terminals any 

cast news and entertainment. Among other provision of terminal equipment. more than the regulation of electric utilities 

initiatives, it also proposed a Common Carri- FCC: Concludes that only basic media conver- requires regulation of stoves or hot combs; 

er Competition Act of 1975, which, due to the sion equipment could be offered as part of a •Widespread interconnection of all inter¬ 
heavy stakes and natural politics of telecom- voice or non-voice service. Provision of such state private and public networks will be per- 

munications reform, never found its way into terminal equipment in conjunction with infor- mitted, provided that “access ” charges (or 

the Office of Management and Budget clear- mation processing capabilities should be fair compensation) for the use of the public 

artce process in the Executive branch, let separate from other offerings of the monopo- network are paid. This will be true regardless 

alone the Congress. Yet those early efforts ly side of the business. of the medium (i.e., data, fax, video, or 

pushed the nation onto a more elevated pla- Congress: Decides to redefine interexchange voice) or regardless of whether all interstate 

teau where issues and politics were finally and long distance services, and deregulate all services are competitive; 

joined. intercity carriers except for so-called “domi- • Resale and brokerage of communications 

It is not at all certain that h.r. 3333 nant” carriers (defined so as to apply only to lines will become attractive to many users, as 

will result in legislation in 1980 or even 1981. at&t). they are encouraged by an environment of 

It has already been abandoned in favor of ad fcc: Proposes a two-stage proceeding to con- minimal regulation; 

hoc amendments because of the cloak of vest- sider eliminating the filing requirements, in- • The Bell System will be permitted to enter 

ed interests and the general want of a clear eluding economic and support data, for the “enhanced non-voice” or data processing 

constituency for its passage. Nor is it clear specialized and competitive common carri- field by offering, albeit under tariff, the Ad- 

that the efforts of the slower moving but theo- ers, and exempting such carriers from regula- vanced Communications Service (ACS); Bell 

retically more deliberate Senate will resolve tion altogether. will also enter the resale field with offerings 

competing interests for its proposals in the Other similarities between Congressional of its underlying digital data facilities; 
near term either. In any event, since it re- proposals and Commission proceedings are • The Postal Service will be constrained by 

quires both houses of Congress to act, and to evidenced in the broadcast, cable tv, and Congress, the FCC, and the Postal Commis- 

act in basic agreement, the outlook grows dim international areas, lending credence to the sion from owning electronic transmission fa- 

for any major legislation this term. supposition that the system of checks and bal- cilities or marketing its proposed Electronic 
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Computer Originated Mail (ecom) service; 
but through others or with large users direct¬ 
ly, such services will be available. 

In the longer term, the scope and de¬ 
gree of regulation, the role and influence of 
the government in national and international 
forums, and the vision which America adopts 
as an information society will not depend pri¬ 
marily on present debates over computer/ 
communications boundaries, the 1956 Con¬ 
sent Decree, or FCC regulation. The primary 
factor will be our view of ourselves in a 
changing world economic order, and how we 
respond to international pressure on our tele¬ 
communications freedoms. Privacy and data 
protection laws, taxes on information, and in¬ 
creased tariffs and restrictions on telecom¬ 
munications facilities are already emerging in 
Europe, Canada, and Japan; more direct con¬ 
trol of international information flows every¬ 
where appears likely as tensions rise over 
trade, unemployment, and inflation. 

Coupled with the barriers 
to the free flow of informa¬ 
tion already erected by the 
Soviet Union and many 
lesser developed countries, the U.S. and all 
nations dependent upon global information 
flows confront what may be one of the most 
complicated, convoluted issues of this cen¬ 
tury. Censorship laws, data protection laws, 
tariffs, standards, information taxes, nation¬ 
alization, theft by computer-satellite link, 
information sabotage by “hunter-killer” 
satellites are all part of this global arena, 
where nations are awakening to one of the 
world’s oldest but most important resources: 
information. These developments present an 
imminent threat to the world economy and to 
all nations dependent upon the free flow of 
information across national borders. 

Less clear is what these barriers por¬ 
tend for the future of our ‘ ‘information indus¬ 
try.” Information no longer refers to 
conventional bodies of statistics, academic 
knowledge, or daily news; it includes any¬ 
thing from the electronically sensed, 
computer-analyzed human heartbeat to the 
electronic transfer of funds to and from a bank 
account. We are increasingly dependent on 
this broadly defined “information” for the 
functioning and growth of our economy and 
the quality of our lives. Simply, information 
has become a marketable, exportable com¬ 
modity in which more of us are engaged every 
day. Information means national and individ¬ 
ual income—money and profit to producers, 
jobs to workers. 

The struggle over the tools of comput¬ 
ers and telecommunications and of informa¬ 
tion itself should not necessarily be viewed as 
tactics in an information war; nor is it produc¬ 
tive to suggest there is a conspiracy to control 
the free flow of information in the world and 


THE INFOR¬ 
MATION 
ECONOMY 


cripple America’s particular brand of free¬ 
dom and its concept of the free flow of infor¬ 
mation. Yet a persistent Achilles ’ heel for the 
U.S. has been its predisposition to rely on the 
marketplace, believing in America’s techno¬ 
logical preeminence and proverbial “Yankee 
know-how” to solve all problems, large or 
small, national or international. 

But a fact of 20th century life—now 
that advances in transportation have shrunk 
the world—is that industry and government, 
the private and the public sectors, must find 
ways to work together to create at once a ro¬ 
bust domestic market for information goods 
and services. At the same time, the U.S. must 
develop an aggressive, creative strategy for 
penetrating foreign markets. 

The need to negotiate away invisible 
barriers to invisible trade, to share our tech¬ 
nological wealth with developing nations, to 
work constructively with all nations to 
harmonize existing and emerging national 
laws, and to foster the development of world 
law on communications and information 
makes such cooperation imperative. 

A more compelling argument for a 
U.S. national/intemational communications 
policy cannot be made. # 


JOHN EGER 
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Since 1970 Intermetrics 
has been building 
compilers for demand¬ 
ing applications where 
code efficiency and 
reliability are primary 
requirements. 


Call us with your 
compiler needs. 


Intermetrics, Inc. 
Marketing Department 
701 Concord Ave. 
Cambridge, MA 02138 
617/661-1840 
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If your computer talks to terminals all over the country, you should 
talk to GTE Telenet. 

For as little as six cents a minute, your computer can use our net¬ 
work. And we can connect you quickly, without changing your 
present system. 

Then you’re only a local phone call away from data terminals in 
hundreds of North American cities, as well as major cities around 
the world. 

Costly service disruptions are just about impossible because we 
automatically route data around defective links. 

Our secret is an advanced technology called packet switching. 
This is a form of time sharing of transmission lines, in which costs 
are shared by many users. In 1975, we became the first common 
carrier in the world to do this, and we created the standards which 
all future packet-switched networks will use. 

Let us show you how to save money with our public data commu¬ 
nications network (or your own private system if you wish). Call us, 
collect, at 703-827-9565. Or write Marketing Communications 
Department, GTE Telenet, 8330 Old Courthouse Road, Vienna, 

VA 22180. 

The data network 

A part of IH7B 


GTE Telenet 
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In Case You Missed It, 

OUR COMPETITORS 
JUST CAME FACE TO FACE 
WITH REALITY. 0 

A recent MIC survey published in Cnmnuter- 
world asked small business compu 
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3nt MIC survey published in Computer- 
«oked small business computer system 
users to evaluate their equipment 
The result: our competitors lost. They lost in 
performance. They lost in ease of use. They lost 
in overall user satisfaction. 

If you don’t want to make the same mistake ou 
competitors’ users made, face Reality. Call your 
nearest authorized Microdata representative. 


Microdata Corporation 
Direct Sales Offices: 

Atlanta 404/266-8900 
Chicago 312/981-1440 
Cleveland 216/234-7318 
Los Angeles 714/540-6730 
Miami 305/592-0770 
New Jersey 201/964-6700 
New York 212/695-6509 
San Francisco 415/697-0430 


Authorized 
Microdata Dealers: 

Anchorage 907/276-2431 
Bernaby 604/438-7361 
Boise 208/345-3560 
Boston 617/273-2920 
Dallas 214/243-6350 
Denver 303/773-1510 
Detroit 313/358-1950 ’ 
Edmonton 403/487-0871 
El Paso 915/772-8126 
Fayettsville 501/756-0970 
Houston 713/440-6111 
Honolulu 808/521-8011 
Indianapolis 317/257-1426 
Kansas City 816/483-6900 


Los Angeles 213/685-8910 
Memphis 901/346-0088 
Monroe 318/325-9618 
Montreal 416/862-0125 
Nashville 615/373-3636 
Oakland 415/547-6565 
Philadelphia 609/779-1901 
Portland 503/245-7714 
Puerto Rico 809/844-3020 
Raleigh 919/782-6020 
Salt Lake City 801/531-1122 
Seattle 206/641-4990 
Spokane 509/624-1308 
Toronto 416/862-0125 
Washington, DC 703/549-4300 
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Three corporate MIS executives take time to tell us what’s 
happening in the whirlwind world of managing information. On one point they 

all agree: today’s end user wants “fast food” solutions. 



CALUNGASMDE 
A SPADE.. A CHAT WITH 

MS EXECUTIVES 


Corporations are constantly clamor¬ 
ing not for more information, but for 
better ways of managing it. The new 
decade will no doubt usher in a spate 
of new information services and sys¬ 
tems that promise to aid in manage¬ 
ment decision-making, to improve 
worker productivity, to bring corpo¬ 
rate information under control. 

To find out how companies 
will approach the management of 
information in the ’80s, we invited in 
three mis executives from corpora¬ 
tions that are large users of comput¬ 
ers and communications. After a 
lively exchange of disparate and 
challenging views, we came to one 
major conclusion: the ways to man¬ 
age a corporation’s information re¬ 
source investment are as varied as 
the information systems themselves. 

Our guests for the afternoon’s 
candid conversation were James F. 
Collins Jr., vice president, corporate 
staff, Management Information Ser¬ 
vices at Johnson & Johnson; George 
J. Feeney, vice president, Advanced 
Development at Dun & Bradstreet 
Corp.; and John Gosden, vice presi¬ 
dent, Telecommunications at the 


Equitable Life Assurance Society. 

We had initially planned a 
question-and-answer session, but 
once our guests got going, they 
needed very little prodding from us. 

Datamation: Off the top, do you have any 
general comments or observations on what 
you see as the major challenge or problem to 
be faced in the next few years? 

Collins: Let me just arbitrarily pick one of my 
favorite themes. That is, that it’s up to top 
level management in information services to 
take the lead in driving the systems and ser¬ 
vices out to the end user as far and as fast as 
possible. We’ve mastered the technology and 
we’ve surrounded ourselves with competent 
technical staffs. But we have been slow to get 
our associates and ourselves moved up into 
the ranks of general top management, where 
we can be truly equivalent members of the 
total operations management team within the 
corporation. The next logical step is for the 
information services manager to move up to 
operating general manager or president of the 
company. But that hasn’t happened in very 
many places. 

In fact, the only way we will achieve 
the rise through the ranks is by giving up 
some of our turf in information services, even 
though that might mean diminished control 
over operations or budgets. It’s far more 


important that we maintain the lead in policy 
and control. Low-cost minis and micros are 
now available to everyone. But if we allow 
everyone to go out and get them, and use 
them in whatever way they want, then we are 
going to end up with a very costly hodge¬ 
podge. 

The challenge to us is to direct the 
applications and usage of all information ser¬ 
vices. We have to take the lead, to control this 
transition towards distributed processing. 
What we have to realize, though, is that the 
distribution has to be of authority and respon¬ 
sibility as well as of equipment. 

Feeney: I think our greatest challenge in the 
next few years lies in the fact that we are re¬ 
sponsible for processing not only data, but 
effectiveness, relevance, and value as well. 
As the share of the corporate budget repre¬ 
senting information systems and services 
continues to soar, there comes an increasing 
need for accountability. My big fear is that we 
are spending more and getting less. The key 
to determining the relevance, productivity, 
and value of the data processing dollar lies in 
an accountability for three main areas: ser¬ 
vice, scope, and balance. 

In the first area, service, I’ll stick my 
neck out and say that the typical data process¬ 
ing department has been less concerned about 
the needs of its end users than it ought to have 
been. The success of outside service organ- 
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COLLINS: “We have to exercise control over this 
transition to distributed processing. And we must 
realize that the distribution has to be of authority 
and responsibility as well as of equipment. 



izations and minicomputers is a testimony to 
this deficiency; There is only one reason why 
outside service organizations have been so 
very effective in pulling in substantial flows 
of corporate money: they do a better service 
job than is done in-house by the corporation. 
It is essential that there be a change in the 
service-mindedness of our organizations. 

Scope is the second area ripe for 
scrutiny . Data processing organizations have 
barely begun to comprehend their main func¬ 
tion in their own organizations. They are still 
thinking of themselves as the executor of 
things prescribed by circumstance or by out¬ 
side authority. It’s time we look on ourselves 
as the agent of innovation and growth within 
the company. 

And finally, I see a pressing need for 
balance among three groups within most 
. organizations—the users, the data processing 
organization, and the corporate management. 
There is a conflict of interest among these 
three groups that supersedes simply misun¬ 
derstanding each other’s functions. 

End users want functionality and 
capability. They don’t care about costs, ar¬ 
chitecture, standards, tomorrow, or any of a 
dozen other concerns that consume us in dp. 
These users want things done, and done now. 
Management, on the other hand, cares a great 
deal about costs, but usually has very little 
idea of the practicalities involved in meeting 
user needs and even less idea of just what 
those user needs are. This group wants only to 
lower the budget. Then we get to the dp orga¬ 
nization with its factory mentality. The dp 
group only wants to get the work out; never 
mind what the work’s for. They tend to re¬ 
spond rather than to initiate. 

That is perhaps the biggest challenge 
to the data processing professional in the next 
10 years—to establish the leadership that 
strikes some reasonable balance between the 
budget-mindedness of management, the 
production-mindedness of data processing, 
and the function-mindedness of users. 


Gosden: I see great diversity in the way dif¬ 
ferent companies and different industries use 
and exploit data processing, communica¬ 
tions, and all information services. But there 
is a common thread among all this variance: a 
department that is essentially dp-oriented 
cannot tell the rest of the company how to run 
the business. Innovation within an organiza¬ 
tion comes from people who are concerned 
about the business angles. We capitalize on 
the innovative qualities of our people who 
have systems capabilities by putting them 
into business slots. 

When I hear it said that we in informa¬ 
tion services need to get business-oriented, I 
say it’s too late. We had to get business-ori¬ 
ented five years ago in order to move out into 
line organizations. In today’s business world, 
it makes no sense to look at dp as a separate 
entity; it is one part of the corporate system of 
doing business. You cannot even look at one 
computer system and say it is productive or 
not productive. It must be examined in its 
working mode—running all the way through 
the production, marketing, and delivery of 
services or products to business customers— 
before the system’s worth can be judged. 

Looking down the road a bit, I see a 
social change coming that will make life very 
different, if not difficult. It’s what I 
characterize as the I win situation, an acro¬ 
nym for I Want It Now. Today’s 25 to 35 year 
olds grew up with the telephone. In the next 
20 years, we aren’t going to have many peo¬ 
ple left who are skilled in the art of corre¬ 
sponding. These people are used to picking 
up the phone and getting a pizza delivered, 
making airline reservations, and even being 
diagnosed by a doctor. 

There is a tremendous drive for this 
kind of convenience, and the trend is moving 
into industry more and more. Large compa¬ 
nies will increasingly compete on this basis as 
they move towards people-convenient ser¬ 
vice oganizations. That’s the glamour of 
minicomputers—they’re like “fast food.” 
To meet this challenge we need well-orga¬ 
nized data, networks that are physically com¬ 
patible, and a new style of faster-reacting 
management. 

So, what I view as the major chal¬ 
lenge in the ’80s is dealing with the I win 
situation, the I-Want-It-Now syndrome, both 
in the customer environment and in the corpo¬ 
rate environment by internal management. 
Our responsibility is to develop the manage¬ 
ment that can deal with that fast response 
world. 


Datamation : We seem to have a concensus 
on the idea that the manager of information 
services needs to push the equipment out to 
the end users faster and further than ever be¬ 
fore. Just how much control does the mis 
manager relinquish in the process? 

Collins: One thing we have to realize is that 
information resources are a tool and should be 
managed as such for the benefit of whatever 
business we’re in, and not for the benefit of 
the growing technology. In trying to force 
more and more of these tools out and at a fast¬ 
er pace, we’re driven into a decentralized 
mode because of the technology and the low- 
cost equipment that is available. On the other 
hand, we’re driven at the same time in the 
opposite direction towards centralized con¬ 
trol because we have government reporting 
regulations to satisfy, we have central plan¬ 
ning, financial planning and control, and we 
have large data base and data bank needs. 

What I’m saying is that we have to 
have both—centralization and decentraliza¬ 
tion. We have to have the discipline that 
accompanies central control to guarantee 
compatibility in languages, formats and 
equipment. We also have to have decentral¬ 
ization in the sense that we must drive the use 
of these systems out to the end user, no matter 
how small his operation or how distant from 
central headquarters. 

Gosden: Perhaps these end users don’t want 
all this technology and equipment forced on 
them. If a corporation has done its job in mov¬ 
ing systems-oriented people into the func¬ 
tional departments, then those departments 
already have the capability in-house to ex¬ 
ploit the technology—and at their own pace 
and in their own interests. They don’t need 
some central dp boss to tell them what they 
need and when. Let the line organization put 
in its own system, make it run, and then be 
accountable for its value to that group. 

What we need to do is get the bodies 
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FEENEY: “The typical data processing department 
has been less concerned about the needs of its end 
users than it ought to have been.” 


out there in the line organizations who are 
capable of exploiting the information sys¬ 
tems. And the top dp people should encour¬ 
age that move. 

Collins: I disagree. If corporate information 
services does not have strong, central, well- 
directed policies, the end result will be chaos 
and very expensive redundancy. I never wit¬ 
nessed an operating unit that did not want to 
have as much information services capability 
as could possibly be driven to it. They will 
suck it up like a vacuum. But I say we must 
drive it out there in a very orderly manner to 
avoid chaos and incompatibilities. 

Gosden: Yes, you need some policies, but 
you have to be careful. Central policies are 
the same as saying, “You may have some¬ 
thing, but there are strings attached.” Poli¬ 
cies produce strings, and you need the 
minimum number of strings. 

Collins: I prefer to look at it as a structured 
environment, rather than one with strings at¬ 
tached. You must remember that every user 
out there does not necessarily have an abun¬ 
dance of technical experience. 

Gosden: I don’t believe an abundance of tech¬ 
nical experience will be all that necessary. 
Moreover, some of today’s users have more 
technical-expertise than we have. 

Collins: Perhaps, but do you want to run the 
risk—and an expensive risk—of having to 
redesign all the existing, available software? 

Gosden: Yes, if that would produce a net 
benefit for the company. At issue is not what 
is an ideal form of control, but what is actual¬ 
ly beneficial for the company. It might turn 
out that replacing a huge central system with 
millions of minicomputers—and at great ex¬ 
pense—is the right thing for a company to do. 
You just can’t decide that a priori. It’s possi¬ 
ble that the hodgepodge created by different 
operating units going in different directions is 
what’s right for the company. If we’re going 
to move our systems people out into business 
slots in the line units, then we have to back 
them up with confidence in their decisions. 
Strong policies and plans preempt that. 

Feeney: I think our big problem is impatience 
—on the part of both the end user and the sys¬ 
tem vendor. Users are enticed by the low- 
cost, high-performance promises from mini¬ 
computer vendors. The two leading vendors 
of distributed processing systems have 
pushed the concept of a minicomputer in 
every office. They found they could end-run 
the central dp department and go directly to 
the end users, where they were indeed greeted 
with a great deal of enthusiasm, endorse¬ 
ment, and acceptance. But now those users 
are finding that the costs are higher than ex¬ 


pected, and the performance less than satis¬ 
factory. The end result has been chaos. 

The challenge to the data processing 
industry is not only to serve users, but to serve 
them in an economical way. The vendor that 
can make the user happy over the next month 
is an instant hero; the vendor that can make 
the user happy over a much longer period of 
time is a business partner. 

Gosden: I think it is the responsibility of top 
corporate management to exploit the dp 
industry and adapt its technology to their 
needs; it’s not the other way around. And it is 
our responsibility as information resource 
managers to advise top management in that 
regard. 

Now, none of us professes to have a 
crystal ball to help in that respect. But if top 
management of a company integrates tech¬ 
nology into the entire corporate structure, 
then there is a whole range of alternative 
strategies from which to choose—and many 
of them can work. It’s stupid to decentralize if 
you don’t have the capability to take advan¬ 
tage of it; it’s stupid not to decentralize if the 
capability is there. That’s what I meant earlier 
when I mentioned the diversity in exploiting 
information resources. It is the responsibility 
of top corporate management to position the 
company to exploit a range of alternative 
strategies. It is our responsibility to help top 
management by seeing that a whole variety of 
technical solutions exists. 

Collins: I think we have to take on that re¬ 
sponsibility ourselves. Furthermore, we 
should be thinking of ourselves as top man¬ 
agement. Also, you have to watch out you 
don’t run the risk of returning to the good old 
days when all departments had their own 
files, but none of them matched. There are 
some real reasons why control is necessary. 

Another point that is often missed is 
the relative cost-effectiveness of systems. A 
user out in the boondocks may look at the low 
cost of a piece of equipment and think it’s a 
dream come true. What that user hasn’t yet 
discovered, and what he needs us to help as¬ 
sess, is what are the real costs of using that 
piece of equipment. Equipment costs are 
about 20% of the identifiable, assignable, 
total information services costs. The other 
80% of the cost is in people. I take the cost of 
equipment and multiply it by five to deter¬ 
mine the total yearly costs. And it turns out to 
be about right. Again, my point is that infor¬ 
mation resources must be controlled in an 
effective manner. 

Gosden: That’s the approach almost always 
taken by people who have lived only in the dp 
world—that we must guide our users. But 
other approaches do work. For example, our 
treasurer recently put in a minicomputer to 
control the float. I doubt if it runs more than 



two hours a day, and it probably cost tens of 
thousands. It’s most inefficient. All that it 
does is tell him at any point how much money 
we are making by controlling our float. To a 
data processing professional, his system 
looks like careless waste. But there was no 
way I was going to force him to program in 
COBOL on a big machine or time-share a ma¬ 
chine with someone else. It wasn’t worth the 
pain. Considering the size of our float, he has 
a system that pays off; there was no point in 
worrying about alternatives. After all, a great 
deal of waste takes place in constant analysis 
of alternatives. 

If you take my point to the extreme, 
then you would have anarchy. I will concede 
that much. However, any need for consisten¬ 
cy and control must come from an operational 
need, not from a need for symmetry or beauty 
on the part of the dp department. 

Feeney. From where I sit, the problem is one 
of productivity. We boast about our increas¬ 
ing systems capacity, and yet we still are not 
doing very well in terms of output per person. 
I think part of that blame must be shouldered 
by the data processing industry. 

Here we have an industry that has 
taken a huge chunk of money from society, 
and I can’t see that society has gotten very 
much in return. Our dp budgets go up every 
year, but I don’t perceive a proportionate rise 
in productivity. 

A director of a cancer research center 
recently made a statement that I believe is 
unfortunately applicable to our situation. He 
said that we had finally turned the comer in 
cancer research; there are now more people 
living off it than are dying from it. 

Gosden : In some ways I agree with you. Data 
processing is not as terrific as some would 
have us think. It is a business tool. Remem¬ 
ber, though, that you are looking at it from the 
center. The challenge is to place the people 
who are running the business in a position to 
expoit these tools. We have developed mar¬ 
velous tools, and we have very clever people 
who are “toy” conscious and “toy” profi¬ 
cient, but who have no sound business sense. 

Collins'. One way to improve the usage of 
computer technology is to reduce the number 
of people that are assigned to it. Productivity 
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“We have developed marvelous tools, and we have 
very clever people who are ‘toy’ conscious or ‘toy’ 
proficient, but who have no sound business sense.” 


is a problem. In the last 15 years, we have 
witnessed an increase of at least 100,000 to 1 
in electronic effectiveness. During that same 
time, the lines of code put out by program¬ 
mers have barely increased enough to pay for 
their increased salaries. 

^ Eventually we will see a reduction in 
the need for programmers. While we have a 
scarcity today, tomorrow we will alleviate 
this problem by truly high-level languages, 
by truly effective microcode imbedded in the 
equipment, and by doing less internal pro¬ 
gramming while making better use of avail¬ 
able packages. 

Datamation: One factor that has not yet come 
up for discussion is IBM. It has been said that 
computer users are extremely resistant to ever 
questioning anything that IBM does. Do you 
think that is a fair assessment? 

Gosden : No. An excellent example was when 
IBM tried to shove pl/1 down our throats and 
abolish COBOL. They weren’t able to do it. 
They completely underestimated how impor¬ 
tant COBOL was to us. 

Collins: Also, there are a lot of companies 
chipping away at IBM’s market share. Digital 
Equipment, for one example, does a much 
better job in remote access time-sharing. So, 
DEC is walking away with that market. IBM 
does not control it all. 

Feeney: I think that we are headed for less 
competition in data processing than there is 
now—and that isn’t much. Now that’s a very 
undesirable state of affairs. I don’t like the 
philosophy that when I view the United 
States, my only options are love it or leave it. 
I would like to think it’s possible to change it. 
And that’s how I feel about IBM. 

Datamation: How do you view the Justice 
Department’s antitrust suit against IBM? 

Gosden: A number of things can happen and 
none of them will change a thing. Eight ibms 
will be a lot tougher for the competition than 
one. 

Collins: Whichever way it goes, I don’t think 
it will change the course of history. I merely 
resent my money being poured down the 
drain. It’s an inordinate waste of taxpayer 
dollars. 

Datamation: What do you consider to be the 
greatest need of the user today? 

Gosden: If I were to ask users what was the 
most dramatic need in dp today, I am assured 
they would settle on the statement, ‘‘Why the 
hell does it take so long for things to get 
implemented?” Users would happily pay 
twice as much to get things implemented in 
half the time. The big thing that would help 
reduce that lead time is the use of packages, 
even if they aren’t close to what was actually 
wanted. 

There are two wonderful benefits to 


using a package. First, if you are estimating 
changes to a package, the slippage factor is 
much less than estimating the whole develop¬ 
ment from scratch. The second benefit is that 
you can introduce a package to a user and he 
can ask for the necessary changes or develop 
them himself. And for every change suggest¬ 
ed, a price can usually be quoted. The user 
can make an intelligent choice. 

What we haven’t yet seen are really 
good packages. Naturally, as we break things 
down into smaller systems, we will see man¬ 
agers using more and more packages. 

Collins: I agree completely. In addition to the 
packages available • from commercial ven¬ 
dors, every organization develops over a peri¬ 
od of time a collection of workable 
applications. In fact, we have an application 
book five inches thick. 

Gosden: There’s another, more pressing 
problem. That is writing a package that will 
be useful to a lot of different people. We 
could certainly stand great improvement in 
the learning curve for packaging. 

Collins: There’s something else that is hap¬ 
pening. Operating managers are becoming a 
little more tractable and a little more knowl¬ 
edgeable. They no longer insist that every¬ 
thing be redesigned exactly to their desires. 
They are beginning to be more interested in 
economics and timeliness. 

Gosden: That’s one advantage of the new 
generation, the I win generation. They will 
take it now, the way it is, rather than sitting 
back and waiting. The generation of people in 
top management today is accustomed to hav¬ 
ing things done exactly as they want them 
done. And they will continue to want things 
that way. But the new generation will make 
do with what exists and adapt it to their needs. 

Feeney: I think that today’s user is not getting 
what he should in the way of throughput, par¬ 
ticularly for the dollars that are being spent. 
The cost effect is much like the situation of 
the farmers. The farmer receives 12 cents for 
his product, but by the time it reaches the con¬ 
sumer there is a $5 price tag. We are faced 
with the same situation. Most of the expense 
tends to get swallowed up by the operating 
systems programmer, who is actually the 
major beneficiary of most of the technologi¬ 
cal improvements that have taken place in the 
past 10 years. 

Then comes the applications pro¬ 
grammer who takes a sizable scoop from the 
pot. Then finally comes the system itself, 
where the thinking seems to be, “Gosh, the 
system’s so cheap, we really ought to have 
two—one for backup. ” We seem to have the 
principle of the factory getting more and more 
efficient in order to compensate for the grow¬ 
ing inefficiency of the front office. The fact 
is, the user gets very little out of it. # 


JAMES F. COLLINS JR. 


Mr. Collins is vice president, corporate 
staff, Management Information Services 
at Johnson & Johnson. He has also 
served as assistant treasurer of the 
company and was formerly director of its 
Management Services Division. Mr. 
Collins joined the company as a 
chemical engineer at the Chicago 
operations. He subsequently served as 
assistant director of quality control, 
production superintendent, plant 
engineer, and chief engineer. In 1965, 
Mr. Collins was transferred to the home 
office in New Brunswick, N.J., as ‘ 
assistant director of the Management 
Services Division, and was promoted to 
director in 1968. 


GEORGE J. FEENEY 

Mr. Feeney is vice president, Advanced 
Development at Dun & Bradstreet Corp. 
He joined D&B in October 1977 and was 
elected to his present position in January 
1978. Before joining D&B, he was with 
General Electric, where he was vice 
president and general manager of the 
Information Services Division. He.has 
also held several important positions in 
corporate planning. He has served as 
senior mathematician in logistics for the 
Rand Corp. and as manager of Stanford 
Research Institute’s Operations Research 
and Data Processing Group.- 


JOHN GOSDEN _ 

Mr. Gosden is vice president, 
Telecommunications at the Equitable Life 
Assurance Society. He joined Equitable 
in 1970 as second vice president in 
charge of the Technical Support Group. 
From 1975 to 1978 he was in charge of 
corporate computer services and 
chairman of the dp policy committee. 
From 1966 to 1970 he was head of 
program systems for MITRE and led 
studies and evaluations for the National 
Military Command System and National 
Library of Medicine. From 1961 to 1966 
he worked at Auerbach Associates as 
program manager and participated in 
special studies groups for the National 
Library of Medicine and the Manned 
Orbiting Lab Support System. In 1977 he 
was chairman of the Federal Advisory 
Group on the White House information 
System, formed to improve the decision¬ 
making processes of the President. 
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NCR is delivering 
tomorrow’s technology today. 


Your current data processing 
system may be technologically 
obsolete. Thousands are, and the 
symptoms are obvious. Software 
maintenance has become a full¬ 
time activity. Extra shifts are the 
rule, rather than the exception. 

User departments are complaining 
about service. 

If all this sounds familiar, it’s 
time to consider the real damage 
that’s resulting from postponing the 
inevitable. Especially when NCR 
can deliver the processing power 
you need to deal with today’s 
problems and tomorrow’s growth 
right now. 

Innovative hardware 

NCR 8000 Series systems pio¬ 
neered many of the innovations 
other manufacturers have just 
recently begun to offer. Hardware 
architecture is completely modular 
and spreads the workload over mul¬ 
tiple independent subsystems for 
maximum throughput. Processors 
feature microcoded firmware 
that allows them to be “fine-tuned” 
for specific languages and operat¬ 
ing systems. Overall design is com¬ 
plemented by fast ECL circuitry, 
high-speed RAM-chip storage,'and 
extensive use of microcircuits. 

Most important, NCR systems 
assume that you’ll eventually need 
room to grow. Configurations can 


be expanded without having to alter 
existing programs or files. When 
you outgrow one family, there’s 
another ready to take over, be¬ 
cause NCR offers one of the broad¬ 
est ranges of compatible process¬ 
ing power available in the industry. 

User-oriented software 

Software — and the ‘ ‘people 
costs” associated with it — are ab¬ 
sorbing an ever-increasing share of 
your operations budget. NCR has 
done something about that, too. 

NCR systems operate the way 
your business operates, collecting 
data where it originates, processing 
it and updating files immediately, 
and retrieving it on demand. Soft¬ 
ware automatically handles most of 
the intricacies of scheduling, 
communications, and file manage¬ 
ment, taking the burden off your 


staff and putting it where it belongs. 
And a comprehensive, fully-sup¬ 
ported library of preprogrammed 
applications is available to help you 
get into full production sooner. 

The added value of specialization 

Data processing is NCR’s only busi¬ 
ness. By concentrating our efforts, 
our resources, and our skills, we 
can do the best job for our users. 

That’s why NCR can offer you the 
products, service, and support you 
need to do the whole job. Right now. 

For more information, call your 
local NCR office, or write EDP 
Systems, NCR Corporation, Box 
606, Dayton, Ohio 45401. 
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“SO, I TELL THIS GUY 
FROM UGO * 1 LOOK 5 
WE DON’T NEED ANY MORE 
PROTECTION FOR OUR TAPES.” 


And, then, there was this nasty little 
problem with the master file... 

With the UCC-1 Tape Management 
System, you can forget about problems like 
this. They just don't happen. 

This software package effectively manages 
all your tapes, preventing the accidental loss 
or destruction of your valuable data. UCC-1 
also eliminates costly, handwritten records... 
and the expensive mistakes they breed. 

UCC-1 is the market leader in OS tape 
management systems, with over 1,000 
installations worldwide. Call us about it at 
1-800-527-5012 (in Texas, call 214-353-7312) 
or circle 90 

And, while you're at it ask us about: 

A DOS Under OS System that lets you 


execute DOS programs under OS without 
program conversion (UCC-2), Circle 91 
A Disk Management System that can save 
the cost of new disk drives (UCC-3). Circle 92 
A PDS Space Management System that 
eliminates PDS compression (UCC-6), Circle 93 
A Production Control System that makes 
scheduling systems obsolete (UCC-7), Circle 94 
A Data Dictionary/Manager that really gets 
IMS Under control (UCC-10). Circle 95 
A Job Recovery Management System that 
makes restarts and reruns simple (UCC-15). 
Circle 96 

A GL/Financial Control System that fills the 
bill for Accounting (UCC-FCS). Circle 97 
A broad line of application software for the 
Banking and Thrift industries. Circle 98 


WE’RE WAITING TO HELP YOU AT 

l.(800)-527-5012 





SOFTWARE 


UNIVERSITY COMPUTING COMPANY • DALLAS • LONDON • TORONTO • ZURICH 




Real 

quality *•, 

is worth *% 

learning more about *•. 


DPi5D 


We offer one of the most comprehensive lines of 
conversion tools available. Anywhere. Along with 
equally important utilities specifically designed to aid 
in conversion projects. In addition, we’re constantly 
developing new products to provide increased 
proficiency and efficiency in typical day to day 
operations. Data base file utilities. Simplified screen 
mapping. Improved access methods. To name a few. 

And for one of a kind customer needs, DASD’s 
technical staff has total capabilities and much 
experience in creating customized programs. 

Of course, software development is just the begin¬ 
ning. DASD also has a proven track record of 
maintaining our software products. And we’re so 
certain of our consistent quality, that we confidently 
encourage a low-cost, no obligation test evaluation. 

Quality software. That’s DASD. And that’s why more 
and more customers, including many Fortune 1000 
companies, are finding real worth in the DASD 
diamond. 


I nc LfMOU 

DIAMOND MEANS 
QUALITY SOFTWARE 


When it comes to innovative, accurate, quality 
software... DASD shines. And the brilliance of our 
software line is a direct reflection of our commitment 
to develop efficient, accurate solutions for common 
data processing problems. As a result, DASD has 
developed a library of practical, fully documented , 
software products. 


Name. 


Title. 


Company- 
Phone_ 


Address- 


City. 


.State. 


-Zip. 


Have a specific software need in mind? Please specify. 


DASD Corporation 
Corporate Services Center 
9045 North Deerwood Drive 
Dept. DM25 
Milwaukee, WI 53223 
(414) 355-3405 

PEOPLE/PRODUCTS/RESCILTS 

Atlanta • Chicago • Des Moines • Detroit • Hartford 

• Houston • Indianapolis • Kansas City • Los Angeles 

• Milwaukee • Minneapolis • Omaha • Philadelphia 

• San Francisco • Seattle • Tampa/St Petersburg 

• Washington, D.C. 
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Would you believe Radio Shack could compete with computer 
companies like IBM, Digital, Wang and Hewlett-Packard? 

Suddenly the answer is obvious... 

Radio Shack is 
Now Delivering Its 
*3450* Challenge: The 
New TRS-80 Model II 


Based on price alone, TRS-80 Model II easi¬ 
ly defeats the biggest names in the business- 
computer world. How easily? Would you 
believe that on comparably equipped sys¬ 
tems our prices are 25% to 66% lower? 
Believe it! 

But you know better than to make a buying 
decision on price alone. We also know the 
other computer companies will try to con¬ 
vince you (1) we can’t deliver quality at our 
low price or (2) we don’t back you up with 
service or software. So it’s our job to con¬ 
vince you that both notions are hokum. And 
that TRS-80 Model II is more full-service 
microcomputer for the dollar than anyone 
else can deliver today. 

“Today”. . . Now there’s a very important 
word. Because while some companies are 
still deciding how (or even if) they want to 
enter the low-cost business-computer mar¬ 


ket, we’re shipping Model II, on a first-come 
first-served basis, with short delivery times 
of about 90 days. 

While some companies are following our 
lead by opening retail computer stores— 
some of our 50 Radio Shack Computer Cen¬ 
ters are already a year old. They offer train¬ 
ing classes, advice and service, as well as 
sales. And we’ve added another 100 special¬ 
ized computer departments in major area 
stores, staffed with one or more computer 
specialists. The total: 150 very special 
places, plus 7200 good places to buy 
TRS-80’s. 

Your nearest Radio Shack store, dealer, or 
Computer Center will be glad to give you 
more details and our latest full-color 
brochure or catalog, not just stories of “how 
great it’s gonna be.” 




We are Also Delivering 
TRS-80 Model I in Quite 
Incredible Quantities 

This is the personal microcomputer Radio 
Shack introduced in August 1977, and one 
of the true electronic break-throughs of our 
time. We have delivered over 100,000 sys¬ 
tems to business and professional people as 
well as people curious to learn about com¬ 
puters first hand. Model I continues in our 
line. In many instances it’s "enough com¬ 
puter” for your needs. Introduced at $599, 
TRS-80 Model I has recently been reduced 
to $499 for the starter system and it has NO 
competition. 


Systems Start at 

3450 


Write and We ll Send You Our Full-Color TRS-80 Catalog 
Mail To: Radio Shack. Dept. CMA-407 

1300 One Tandy Center. Fort Worth. TX 76102 


YES! I MEAN 
BUSINESS. . . 


□ Send me your new 1980 TRS-80 
Computer Catalog 

□ I’d like more facta —have a 
representative call me 


Radio /hack 

The biggest name in little computers® 

■Retail prices may vary at individual stores and dealers. 


Name_ 

Title_ 

Company. 

Street _ 

City__ 
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EV ERY BIT OF 



Truly a unique capability. world which treats all resources, both hard- 

Tandem’s Expand™ software can provide ware and software, as separate files. That 
immediate access to any piece of information allows complete geographic independence for 
from any storage device in your system to the user and for programs. And it means 
any terminal in the system—as long as proper expansion can be handled as needed, without 
security clearances are logged in. If your modifying one iota of software or hardware, 
business locations are across the city, across without one cent of loss on the original 
the country or across oceans, you can query investment. Ever. Even expanding an initial 
the total data base for up-to-the-minute reports system to a worldwide network, 
and analysis without any special program- Write or call for further information, 

ming, without having hard-wired connections With Tandem as with no one else, your whole 
between locations. And it’s easy to change world is truly at your fingertips. 


command location. Simply access any terminal 
hooked up to the system with your pre¬ 
assigned, security passwords. 

This is the most fault-tolerant system 
yet devised. Because each segment of the 
network is composed of individual Tandem 
NonStop Computers, any processor, I/O 
channel, disc controller or disc in the system 
can go down without contaminating the data 
base and without loss or duplication in the 
business at hand. This is the only commercially 
available multiple processor system in the 



Tandem Computers, Inc. 

19333 Vallco Parkway, Cupertino, CA 95014 

Toll Free 800-538-9360 or (408) 996-6000 in California. 


TANDEM 


Regional Offices: 

New York (212) 760-8440; Chicago (312) 397-5200; 

Dallas (817) 640-8771; Toronto (416) 441-6806. 

Branch offices throughout the U.S.A., Canada and Europe. 
Distributors in Mexico, South America and Australia. 










GROWING 

POWER. 
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Honeywell announces DPS 8: 
large-scale Distributed Processing 
Systems for die 80s. 


H oneywell’s added a new 
dimension to its Distributed 
Systems Environment. A new 
operating system and four new 
computers-including a fully 
compatible remote-host and a 
new top-of-the-line processor. 

Growing power today. For 
tomorrow’s changing needs. 

An operating system 
for the 80s. 

GCOS 8. A distributed proc¬ 
essing operating system that 
does more work for more users 
at more locations. It features 
transaction processing across 
multiple processors, improved 
multiprogramming and time¬ 
sharing, and new data security. 

GCOS 8 is modular, so you 
can use what you need to use 
now, and add what you need to 
add later. 

A remote host 
for the 80s. 

DPS 8/20. A fully compatible 
large-scale entry-level system 


that can serve as a remote host 
or stand on its own. A conven¬ 
ient growth path to the new, 
larger DPS 8/44. 

More power at the top 
for the 80s. 

DPS 8/70. The largest of 
Honeywell’s distributed pro¬ 
cessing systems. It can deliver 
up to twice the power of any 
previous single Honeywell 
processor. And multiple-unit 
configurations of up to four 
processors offer still more 
power and fail-safe back-up. 

And you can get there 
easily from the new DPS 8/52, 
a single processor that can be 
upgraded to the 8/70 in 
the field. 

Investment protection 
(or the 80s. 

Honeywell large-scale users 
can run existing programs on 
the new DPS 8 processors 
under either GCOS III or the 
new GCOS 8 operating system- 
and can continue to use exist¬ 
ing peripherals. 


Bring on the 80s. 

DPS 8. Computer systems 
with horizontal and vertical 
growing power to help you ease 
into the 80s. Systems that fea- . 
ture state-of-the-art microproc¬ 
essors and LSI circuitry. 

A new operating system. 

And an expanded support capa¬ 
bility, called Distributed Main¬ 
tenance Services (DMS). All 
designed to lead the way into 
the growing world of distributed 
systems. 

For more details, contact your 
Honeywell representative, or 
write: Honeywell, 200 Smith 
Street (MS 487), Waltham, 
Massachusetts 02154. 


Honeywell 
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Managers and professionals spend 25% of their time 

on clerical and support work. 


AUTOMATED 
OFFICE 
MOVES IN 


by Harvey L. Poppel 

The excitement ignited by the rapidly evolv¬ 
ing electronic integrated office has begun 
spreading slowly from those on the leading 
edge of the new system’s development all the 
way up to the corporate executive suite. Al¬ 
though senior management often has been 
more mystified than dazzled by the implica¬ 
tions of bubble memory capacities, megabit 
transmission capabilities, and the like, top 
executives are now beginning to sense the 
enormous potential productivity gains to be 
won. 

As more and more analyses of return 
on investment in the new office technology' 
spread, the touted payoffs in profits and en¬ 
hanced management capabilities are convinc¬ 
ing many of those who have the clout to 
commit the necessary assets to new office or¬ 
ganization and structure. 

Our studies show that U. S. businesses 
will spend $800 billion this year to support 
office-based white collar workers ranging 
from board chairpersons to file clerks (Fig. 
1). The overwhelming share of this cost, 
nearly $600 billion, will be spent on 
managerial and other professional classifica¬ 
tions of the white collar work force. 

Despite the proven capabilities of cur¬ 
rent information resources, mostly computer 
or communications based, only $21 billion is 
expected to be spent on those resources this 
year to support the management and profes¬ 
sional levels. By comparison, some $50 bil¬ 
lion of computer/communications resources 


will be purchased to support clerical and other 
nonprofessional level workers. 

The contrast sharpens when viewed 
against studies that indicate managers and 
other professionals spend as much as 25% of 
their time on essentially clerical and support 
work. These chores include looking for filed 
reports, proofreading, checking the status of 
ongoing operations, handling routine corre¬ 
spondence, trying—often unsuccessfully— 
to reach and schedule people, and tracking 
down previously published information from 
internal and external sources. 

While detailed figures on office 
productivity still have not made their way to 
most executive suites, senior management’s 
awareness of the need for productivity im¬ 
provement among professional white collar 
workers is rapidly mounting. Increasing 
numbers of those in top management are 
coming to see that the installation of comput¬ 
ers to handle accounting and other repetitive 
clerical operations addresses only a small part 
of the problem and of the potential for 
productivity gains. 

What is needed to win top manage¬ 
ment’s commitment to the new office auto¬ 
mation technology is more concrete cost/ 
benefits data. We anticipate that such statis¬ 
tics may be quickly forthcoming, particularly 
in the wake of dramatically rising costs in 
office-based white collar operations in the 
1980s. Our studies show that the direct costs 
of white collar operations could rise to $1.5 
trillion by 1990 without the adaptation of 
integrated office technology (Fig. 2). If such 
technology is exploited, we estimate that the 
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Office automation technology could pare the cost of 
white collar operations by more than $300 billion 
annually. 


cost could be pared by more than $300 billion 
annually by the end of the next decade. 

Moreover, the electronic office holds 
out even more promise than simply streamlin¬ 
ing routine office operations. For executives, 
the new technologies will help expand the 
scope of managerial supervision significant¬ 
ly. In the near future, executives will be able 
to track events, programs, and results elec¬ 
tronically through interactive deskside com¬ 
puter terminals. 

Electronic office systems also offer 
tantalizing possibilities for evolving manage¬ 
ment techniques to meet today’s vastly com¬ 
plex and demanding business environment. 
Automated tools can improve the quality of 
new strategies and tactics while reducing the 
effort required to develop them. 

Yet despite potential gains in office 
productivity, decisions to commit the compa¬ 
ny on the course toward the electronic inte¬ 
grated office have been slow in coming. Our 
studies show that the major obstacle is often 
the lack of experience related to office sys¬ 
tems management. Top management also ap¬ 
pears to have serious questions about the level 
of maturity of current products and services, 
doubts that are being fueled by the bewilder¬ 
ing array of technical “solutions” fraught 
with unfounded claims. 


OFFICE- 
BASED AP¬ 
PLICATIONS 
CLASSIFIED 


To help dispel the confu¬ 
sion and some of the uncer¬ 
tainties surrounding the 
electronic office, we have 
developed a taxonomy that 
classifies the future office-based applica¬ 
tions. Divided into six categories, the taxono¬ 
my provides a menu for those scoping the 
electronic office. 


1. Conferencing . The traditional two- 
party telephone call will be augmented in two 
important ways to increase the frequency, 
flexibility, and impact of interactive, partici¬ 
patory exchange among professionals. First, 
simple voice communications will be en¬ 
hanced by the addition of visual media such 
as data, document, image, and drawing dis¬ 
plays, as well as still-frame and slow-scan 
video. Second, the number of participants in 
electronic conferencing will be enlarged to 
the point that either full-scale video or visual¬ 
ly assisted meetings can be conducted among 
persons at widely separated locations. 

While some more sensitive meetings 
will, of course, continue to require travel time 
and expense to ensure success, a large num¬ 
ber of less critical, more routine gatherings 
such as periodic project reviews and monthly 
internal committee meetings will be handled 
increasingly without the need for participants 
to leave their office buildings. Professionals 
in smaller office locations may still need to 
travel a few miles to a conference center, but 
that is much less expensive in time and dollars 


than air travel. Those who have pioneered ad¬ 
vanced conferencing systems report that the 
frequency and quality of interpersonal com¬ 
munications and decision-making actually 
improve with the removal of inhibiting travel 
requirements. 

2. Information Transfer. Perhaps as 
many as one-half of all business telephone 
calls are placed primarily to transfer informa¬ 
tion rather than to discuss it interactively. The 
time consumed to complete a one-way call, 
coupled with the deterioration in the postal 
service’s price and performance, are provid¬ 
ing great motivation for managers and profes¬ 
sionals to seek less time-consuming, more 
direct, and sometimes more accurate ways to 
convey their ideas, impressions, decisions, 
and information requests. 

Desktop input/output devices, includ¬ 
ing the telephone, enable users to originate, 
format and edit, and transmit/receive a wide 
variety of relatively simple materials. The 
broadening selection of systems include those 
that can transfer information electronically in 
document-image, character-encoded, hand- 
drawn, and even speech-message forms. The 
term “electronic mail” is often loosely and 
imprecisely used to describe any or all of 
these systems. 

3. Information Retrieval. During the 
late 1960s and the early 1970s, much effort 
was focused on development of maxi- and 
minicomputer-based management systems 
that lend themselves to on-line information 
retrieval. Most of this work has dealt with 
only a small fraction of the full information 
retrieval spectrum, that is, the access to accu¬ 
mulated transactions processed by the com¬ 
puter internally. At least two new and much 
larger opportunities now exist. 

The first opportunity is access to time¬ 
ly information through data bases regarding 
the external environment. There are now 
several hundred computerized external data 
bases filled with information ranging from 
general to highly specialized material. The 
range includes scientific and legal abstracts, 
corporate financial data, currency exchange 
rates, and news libraries. Also, micropub¬ 
lishers are producing dozens of microfilmed 
data bases which often Can be purchased and 
used with low-cost microfilm readers. 

The second major new information 
retrieval possibility relates directly to man¬ 
agement productivity and the need for fast 
retrieval of specific documents, most of 
which are not routinely fed into a computer. 
These include office reports, memoranda, 
contracts, purchase orders, and the like. A 
corporation often houses pertinent and even 
crucial documents that managers and profes¬ 
sionals either have forgotten about or are sim¬ 
ply unaware of. An electronic search of an 
indexed system for all pertinent information 
on a given topic can ensure that no such infor¬ 


mation gaps arise in the evaluation and 
decision-making processes. 

These information retrieval applica¬ 
tions may form the backbone of future inte¬ 
grated offices since management can easily 
cost/justify the desktop terminal upon which 
so many other applications can be piggy¬ 
backed. 

4. Transaction processing. This is the 
area where most of the office automation ac¬ 
tion has been for the past 20 years. And al¬ 
though the spotlight may be shifting, there are 
several important links between transaction 
processing and other categories of the elec¬ 
tronic office. Transaction processing systems 
are increasingly expanding to include docu¬ 
ment as well as data handling. The data and 
documents captured for transaction process¬ 
ing may provide the basis for one or more of 
the data bases for information retrieval and/or 
for personal processing. 

5. Personal processing. By making 
computer processing and data storage re¬ 
sources interactively available, the origina¬ 
tion, interpretation, and analysis of 
information by managers and other profes¬ 
sionals can improve greatly. For instance, 
one manufacturer reported a tripling of engi¬ 
neering productivity through the use of inter¬ 
active equipment in connection with graphic 
designs. A key to the application is that once 
captured, electronic drawings can be sum¬ 
moned, modified, and disseminated error- 
and delay-free, without any intermediate 
paper steps. 

Word processing is another form of 
personal processing, and is perhaps the most 
pervasive. Most managers and professionals 
spend far more time working with “words” 
than data. While most managers and profes¬ 
sionals, other than academics, scientists, and 
journalists, are not willing to use a computer 
keyboard to compose original texts (other 
than short “buck slips”), some are now 
beginning to rely on interactive terminals for 
format, review, editing, and annotation of 
word processed documents originated on 
keyboards by typists. For maximum effec¬ 
tiveness, these electronically captured docu¬ 
ments can subsequently be filed or 
disseminated using information transfer or 
retrieval tools. 

Another form of personal processing 
is the use of portable terminals by traveling 
sales personnel, engineers, and others to 
reach remote computers by conventional tele¬ 
phones. Applications include information 
retrieval, information transfer and access to 
decision-support models. 

6. Activity management. The previ¬ 
ously mentioned categories have dealt with 
user applications and tools, which are essen¬ 
tially passive in nature. During the 1980s, 
equipment systems will assume a more active 
role in “making things happen.” They will 
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TABLE 1 



OFFICE AUTOMATION BENEFITS MENTIONED 

Those With 

All Very Successful 

Executives Experience Only 

ENHANCE DECISION-MAKING 

77% 

90% 

RAISE MANAGERIAL PROFESSIONAL 
PRODUCTIVITY 

67 

70 

RAISE CLERICAL PRODUCTIVITY 

54 

70 

IMPROVE COMPETITIVE POSITIONING 

48 

67 

REDUCE EDP COSTS 

37 

41 

REDUCE SYSTEMS DEVELOPMENT CYCLE 

35 

34 

PINPOINT MANAGERIAL ACCOUNTABILITY 

32 

35 

RAISE ASSET UTILIZATION 

26 

34 

MEET EXTERNAL REPORT REQUIREMENTS 

22 

22 

AVERAGE MENTIONS PER RESPONDENT 

4.0 

4.6 

SOURCE: BOOZ, ALLEN & HAMILTON ' 


TABLE 2 

USERS’ PERCEPTIONS 

OF OFFICE AUTOMATION OBSTACLES* 


QUESTIONS 

RESPONSES 

INADEQUATE LINKS BETWEEN BUSINESS AND 

SYSTEMS PLANNING 

61% 

INSUFFICIENT INTERNAL EXPERIENCE 

61 

IMMATURE HARDWARE/SOFTWARE 

56 

UNREALISTIC OR OVERLY RESISTANT END-USER ATTITUDE 

39 

SYSTEMS ROLE TOO NARROW 

31 

UNCLEAR ROLES AND RESPONSIBILITIES 

28 

1 ‘OVER 300 QUESTIONNAIRE RESPONSES FROM USER SYSTEM EXECUTIVES (6/79) j 

| SOURCE: BOOZ. ALLEN & HAMILTON 



initiate activities based on time and event trig¬ 
gers. The activity management systems break 
down into three distinct classes covering peo¬ 
ple, information, and physical facilities. 

Organizations committed to matrix or 
highly participatory forms of management 
will find calendar tools useful. They offer the 
ability to maintain master as well as individu¬ 
al lists of all meetings, appointments, dead¬ 
lines, and other time-sensitive events. With 
proper programming, the calendar system 
also can guard against conflicts and automati¬ 
cally send out reminders at specified inter¬ 
vals, right up to the time of each scheduled 
event. 

Such a calendar system could ulti¬ 
mately be tied into the planned conference 
tools described in the first category to ensure 
their efficient use. When programmed to 
track a specific project, the equipment can 
send out automatic prods at deadline to those 
responsible for each element until all work is 
completed. What must be guarded against, 
however, is overly aggressive use of such a 
system, which could quickly make it a major 
irritant and thus counterproductive. 

A related application is information 
tracking that permits quick checks into the 
status of requests for information and, when 
necessary, automatic reminders to those 


whose answers are tardy. Such tracking 
applications usually are by-products of infor¬ 
mation transfer or word processing systems. 

In the area of facilities activity man¬ 
agement, there are systems to handle such 
functions as energy conservation, security, 
and comfort control. 


CROSS- 

ELASTIC 

FLOWS 


The above taxonomy pro¬ 
vides an orderly way to 
classify applications and to 
map important cross-elas¬ 
tic flows from nonautomated to automated 
information sources (Fig. 3). The taxonomy 
may help office analysts develop the right 
mix of applications for a given company as it 
studies its special situations and needs. It also 
offers a framework within which suppliers 
can select the markets and services they 
should provide. 

Now comes the broad question of why 
more companies and government agencies 
have not adopted these modem office infor¬ 
mation systems. The answer can be broken 
down into five areas. 

1. Behavioral . The use of automated 
information systems to help executives and 
their subordinates make more informed and 
faster decisions has not been fully experi¬ 
enced in the executive suite. Rather, execu¬ 


tives who are only dimly aware of these new 
systems often see them as a potentially dis¬ 
ruptive and degrading development, one to be 
adroitly avoided at all costs. But many newer 
systems promise quite the opposite—less 
chaos and disruption in the office environ¬ 
ment plus the potential for upgrading the 
professional. Senior management education 
programs might help in altering these precon¬ 
ceived and unfounded notions among execu¬ 
tives. 

2. Financial. Given the intense 
competition in many companies for capital, it 
is imperative that systems advocates clearly 
demonstrate the benefits and productivity 
gains possible with automated office equip¬ 
ment. Unfortunately, many of them have 
been unable to produce hard data on cost/ 
benefits. One approach taken by several 
companies is a program of opting for evolu¬ 
tionary projects, each of which offers 
measurable and quick payback and is self- 
liquidating. Each project is preceeded by a 
stringent cost/benefits analysis, although soft 
as well as hard benefits must be evaluated. 

3. Technical. A major fear among 
those in top management is that they will buy 
integrated office equipment that will be 
quickly outmoded technologically. In truth, 
the technical state of the art has passed the 
pioneering stage in most areas, although soft¬ 
ware maturity is still questionable. Suppliers 
need to demonstrate to potential users that 
modular hardware and software offer the ca¬ 
pacity to evolve and grow with advancing 
technology, and without making previous in¬ 
vestments obsolete. 

4. Organizational. We have noted 
that top management often fails to grasp the 
nuances and opportunities of integrated office 
technology. This problem is compounded at 
many companies by the fact that managers of 
data processing, telecommunications, and of¬ 
fice equipment do see the widening possibil¬ 
ities but consider them a threat to their turf. 
They fear those already in the field will try to 
run off with the new programs in isolation of 
others in the organization. Thus, these man¬ 
agers try to quash or denigrate office automa¬ 
tion as either premature or too hot to handle. 
It is clear that a broad, interdisciplinary 
corporate approach is required, with those 
now in the field playing a supportive rather 
than dominant role in the expansion of the 
electronic office. 

5. Implementation. The final obstacle 
to success is also the most serious one in the 
sense that the implementation step brings to 
the surface all possible failures in the previ¬ 
ous four considerations, while adding new 
ones. The crucial decision here is to ensure 
that a thorough feasibility study and detailed 
planning analyses have been made well in ad¬ 
vance of implementation. 

Selecting the actual method of imple- 
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mentation has proven something of a problem 
for many companies. Should a fully integrat¬ 
ed set of tools be provided to one pilot depart¬ 
ment, for instance, giving that unit the full 
spectrum of new equipment as it goes into 
place? Or, should one application or tool, 
such as word processing, be picked for the en¬ 
tire company in the initial phase? These op¬ 
tions can be viewed as either horizontal or 
vertical development. Sometimes a combina¬ 
tion of the two approaches works best. Then 
no one department is isolated from the rest of 
the company, and the use of its systems 
should, optimally, include communications 
to and from other segments of the company. 

Picking one application for an entire 
company, on the other hand, does not address 
the synergistic opportunities inherent in the 
merging of applications. The formulation of 
vertical and horizontal implementation ap¬ 
proaches cannot be prescribed in advance, 
but should be an outgrowth of an office auto¬ 
mation planning process geared to the unique 
needs of the organization. 

STEPS IN In a broad context, the 

STRATEGIC planning sta g e involves 

PS ANN IMP much more than a technical 

rLHNNIIMu evaluation of the proposed 

equipment and cost considerations. The 

necessary steps involved in the strategic plan¬ 
ning for systems begin with a careful analysis 
of the firm’s business strategies, some of 
which may not be static. The critical success 
factors involved in the systems implementa¬ 
tion must be weighed and a determination 
made that key hurdles can be cleared if the 
project is to go forward. 

In a further refinement, the critical 
success factors should be measured against 
management’s information needs. This 
would juxtapose the content, timeliness, 
accuracy, and form of the information in¬ 
volved with the users themselves and what 
their analytical and decision-making needs 
are at present and what they are likely to be in 
the future. To insure against unwieldy rigidi¬ 
ty, allowances for vagaries in personal behav¬ 
ior and style should be considered since, over 
the long term, this will affect information 
consumption patterns. 

Basic assumptions then must be made 
about availability, price, and performance of 
hardware, software, telecommunications, 
and related items. Individual company solu¬ 
tions can then be blended in terms of architec¬ 
tural requirements. This is done by matching 
the expected information flows and technol¬ 
ogy assumptions with the list of potential 
applications described in the taxonomy. 

The system’s ultimate architecture 
can be described in terms of three sets of re¬ 
sources: input/output, or the devices perform¬ 
ing media conversions; functionality, or 
processing capability, storage and software; 
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Many managers consider the integrated office 
technology a threat to their turf. 


and transport, or the electronic and other 
means used to move the information. These 
elements are deployed in several alternative 
ways that consider at least three physical 
levels where input/output devices can be 
located and/or where functionalities are pro¬ 
vided. These are primary—at the managerial, 
professional, and/or secretarial workstations; 
secondary—at the department level or in 
clusters; and tertiary—remote to the end user, 
as in a computer room or accessed from an 
outside source. 

A system of priorities must then be es¬ 
tablished that initially addresses the level of 
criticality for each potential solution in terms 
of achieving interrelated business strategies. 

Next, the planners must determine re¬ 
source requirements in terms of funding 
development and operations as well as people 
needs. Then the availability of technical, 
human, and financial resources must be con¬ 
sidered for the real-world constraints they 
will impose on the “ideal” solution. With 
these parameters, the actual solutions can be 
sequenced and a pace of implementation set 
that takes into account the available resources 
and the resources the organization can justify 
adding. A danger in this stage is that man¬ 
agers will take a rigidly shortsighted view of 
their firm’s ability to fund and support needed 
systems rather than to weigh fully the strate¬ 
gic necessity for the new equipment and its 
capabilities. 

A final planning step would be the 
definition of the management process. While 
the most common cause for consigning thick 
systems plans to dusty back shelves has been 
their lack of strategic relevance, the second 
most common cause has been the assumption 
that in-place systems management processes 
could support the new system solutions. In¬ 
stead, entirely new management processes 
are critical in the establishment and mainte¬ 
nance of cost-effective and efficient electron¬ 
ic office systems. 

During planning, methodologies 
should be devised for feasibility studies, 
implementation programs, operations, cost¬ 
ing, and post-installation review. The process 
should emphasize the development of man¬ 
agement and other professional productivity 
measures. This is an issue that is the rationale 
for many of the new electronic office systems 
and at the same time a potential barrier to full 
implementation. This is because of active and 
passive resistance to the concept that man¬ 
agers and office-based professionals can be 
rated by productivity yardsticks in any way 
similar to production line standards. 

This brings us to the issue 
of how one measures 
productivity. Management 
productivity can be mea¬ 
sured in two dimensions. 


Most managers do two things—maintain sur¬ 
veillance over certain operations and take re¬ 
sponsibility for a series of improvement 
objectives. The two dimensions provide a 
basis against which time and cost factors can 
be recorded and allocated. And if measure¬ 
ments can be carried out, then a baseline for 
performance improvement can be estab¬ 
lished. New self-recording time measure¬ 
ment techniques are evolving rapidly, but 
their application requires a deep sensitivity to 
organizational behavior. 

Final operational details usually are 
worked out by an interdisciplinary committee 
that might include key personnel from data 
processing, telecommunications, human re¬ 
sources/personnel, corporate planning and 
facilities/administration. 

The question then comes: who will 
manage the newly automated office and who 
will have supervisory responsibility? There 
are no pat answers since the systems, their 
relative importance in the firm’s operation, 
and the scope of the systems activities will 
necessarily be unique for each company. In 
general, systems analytic capabilities will be 
vitally important, and those now in the infor¬ 
mation systems field will be sorely needed 
and tested in the development of the integrat¬ 
ed electronic office of the coming decade and 
beyond. 

Booz, Allen recently surveyed senior 
U.S. executives to learn what they thought of 
the trends, what major benefits and draw¬ 
backs they felt the systems might have, and 
what management issues are intertwined 
(Tables 1 and 2). Of more than 500 respond¬ 
ents to the survey, roughly half generalists 
and half systems specialists, 77% reported 
that they considered the most important bene¬ 
fit to be enhanced decision-making. A close 
second was perceived managerial and profes¬ 
sional productivity improvements. Competi¬ 
tive positioning also was rather widely 
recognized as a major potential benefit, espe¬ 
cially among those who claimed to be more 
experienced and successful. Such recognition 
represents a major step toward wielding 
information systems as an important weapon 
in a firm’s product and market strategies. 

Asked about perceived obstacles, the 
respondees said lack of experience and lack 
of confidence were the most serious. About 
50% of the respondees said that senior corpo¬ 
rate responsibility for dealing with the strate¬ 
gic issues in the information processing field 
should be shared. The senior executive for 
information/computers was, not surprisingly, 
mentioned most often as one of the parties in 
the proposed partnership. That raises the 
point that the steering committee, or any 
other group charged to oversee the new sys¬ 
tems, should be comprised of members from 
up and down the hierarchy as well as across 
the top levels of management. 


Those now in the field of information 
management should expect to increase their 
level of expertise dramatically as companies 
move along the evolutionary path from such 
traditional office systems as PABX and key 
telephone systems, copiers, and standalone 
computers into the modem electronic office 
systems, and later into the advanced systems. 
State-of-the-art technology indicates that 
more sophisticated telephone systems with 
audio conferencing ability will soon appear, 
as Will shared word processors, interpremise 
information transfer systems using communi¬ 
cating word processors and store-and-for- 
ward facsimile machines, and personal 
computers. These systems will pave the way 
for the more advanced systems of the early 
1980s, which will include desktop access to 
external data bases, video conferencing and 
visually assisted audio conferencing systems, 
speech mail, and integrated word processing- 
based information transfer and retrieval sys¬ 
tems. 

As complex as the issues may now 
seem in adapting electronic office technology 
to modem businesses, there appears to be no 
serious debate over whether the technology 
will be applied. Early equipment in the data 
processing field soon may be considered al¬ 
most as primitive as the paper-based systems 
they replaced. When the competitive de¬ 
mands of the future are considered, there sim¬ 
ply are no viable strategic alternatives for 
most large and medium companies to em¬ 
bracing the new technology and devising 
ways to exploit its potential fully. 

The pivotal management issues have 
moved decisively past whether, to when and 
how. * 


HARVEY L. PO PPEL _ 
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Protection from downtime. That's the name 
of the game in the computer room. That's why 
your best defense against downtime due to 
environmental problems is an EDPAC Process 
Cooling System with Dyna-Monitor. Because 
it’s specifically designed to meet the high 
standards required by computer mainframes. 

An EDPAC System prevents intermittent fail¬ 
ures due to silver migration... static spikes... 
circuit chip distortion. In fact, EDPAC 


means protection against a whole team of other 
problems unique to computer environments. It 
even keeps close control of underfloor humidity. 

EDPAC Systems are the result of a commitment. 

A dedicated commitment to provide the computer 
room manager with ultimate protection against 
environmental downtime. 

We’d like to tell you the whole story. Please write 
to: AC Manufacturing Company, Cherry Hill, 
New Jersey 08034. Or phone (609) 428-9800. 


ENERGY EFFICIENT PROCESS COOLING FOR COMPUTERS 
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CPU Unchained 


Intel introduces FAST-3805, the Semiconductor Disk 
that unleashes the full paging power of IBM CPUs. 


Until now, the weakest link in 
IBM 370 and 303X systems has 
been the slow response of electro¬ 
mechanical disk drives. Today Intel 
delivers FAST-3805, the solid- 
state paging device with access 
speeds ten times faster than even 
the best performing disk. 


Free I/O bound systems 

Now you don’t have to upgrade 
CPUs or main memory to increase 
throughput in I/O bound systems. 
By removing the virtual paging 
bottleneck, FAST-3805 can triple, 
even quadruple, disk traffic on your 
present system. You won’t even 
have to add channel or controller 
^capacity. And because FAST-3805 
emulates IBM 3830/3350 and 
2835/2305 disk subsystems, 
it is totally transparent 
to your CPU. 

FAST-3805’s 
transfer rates help 
keep your CPU 
working at full 
speed, too. With 
our standard 
single-byte wide 
capacity, you’ll 
move 1.5 -2.0 
Mbytes/second, de¬ 
pending on the CPU 
and channel cable 
length. Our two-byte 
wide option will double 
capacity to 3.0-4.0 Mbytes/second. 
And since FAST-3805 can be 
optionally attached to as many as 
four channels, you can achieve op¬ 



timum transfer rates to 16 Mbytes/ 
second. Choose an overall storage 
capacity between 12-72 Mbytes. 

How we made it FAST 

FAST means Fast Access 
Storage Technology—a virtual 
paging technique based in high 
speed MOS technology. Primary 
component in FAST-3805 is a 
high density, low power 16K 
dynamic RAM with access times 
far faster than disk technologies. 

Dynamic RAMs have seen over 
a decade of service in computer 
memory. RAM is the primary 
component in the main memories 
of every major computer manufac¬ 
turer, including IBM. Today the 
world’s leading manufacturer 
of semiconductor memory applies 
this proven technology to high 
speed virtual paging. 

Reliability through “self-healing” 

Beyond the inherent reliability 
of solid state circuitry over electro¬ 
mechanical devices, FAST-3805 
gives you unparalleled lines of 
defense against uncorrectable errors 
—all on-board. Double-bit error 
checking and correction (ECC) 


FAST-3805 Two-Byte Wide 
System Performance 



'Note: FAST-3805 transfer rate dependent upon CPU,channel 
capacity & cable length. 


PERFORMANCE COMPARISON 



INTEL 

3350 F 

2305-2 

Avg.Seek Time 
(msec) 

0 

0 

0 

Avg. Latency 
(msec) 

0.4 

8.4 

5.0 

Transfer 

(Mb/s) 

1.5-4.0 

1.2 

1.5 

Capacity 

(Mb/s) 

12-72 

1 

11.2 


provides “self-healing” capabilities 
equal to those specified in the 
military’s highest reliability systems. 
Additionally, a powerful iSBC 86™ 
single board computer performs 
continuous sweeping error detection 
and relocation of data to spare 
storage, if necessary. The entire 
FAST-3805 system is supported 
by motor generator sets to ensure 
data integrity in case of power 
fluctuations. 

Increase throughput today 

We’re delivering FAST-3805 
now. For more information on how 
it can increase virtual paging 
throughput in your system, contact 
Intel Commercial Systems, RO. 

Box 35900, Phoenix, Arizona 
85069. Or call (800) 528-0590. 

B JJ |® ”1 |j O 
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THE ROLE OF THE DP PROFESSIONAL 

ISCHANG 


He may have started as a systems 
analyst. Or she may have been an 
engineer. But now they’re wearing 
long pants and have carpet under 
their feet. 

As word processing, data commu¬ 
nications and data processing merge 
it’s the DP professionals who have the 
knowledge and background to put all 
these things together ... they’re the 
ones who are wiring up the office of 
tomorrow ... today. 

Because of their unique position 
they’re the ones who are setting the 
standards, selecting the systems, con¬ 
trolling the budgets ... more and 



more they’re being called upon to 
shape management decisions and set 
company policies. 

These people are the DP profes¬ 
sionals of today. And they’ve grown 
up reading DATAMATION maga¬ 
zine. We count 129,000 of them 
around the world who count on the 
magazine and its advertisers to help 
them grow in the world’s fastest 
growing industry. 

Technical Publishing 

fin a company of 

If JO The Dun&Bradstrect Corporation 

35 Mason St. • Greenwich, CT 06830 • (203) 661-5400 











FPS Sales and Service Worldwicre^Boston, Calgary, 
Chicago, Dallas, Denver, Detroit, HoustotivHuntsville, Los 
'Angeles, flew York, Orlando, Ottawa, Philadelphia, 
j Phoenix, Portland, San Francisco, Toronto, WasBHMjton, 
l D.C. International oifices: Geneva, London, Munich, P&hs, 
Tnl Aviv fKrrstrnniy. T.td.l. Tokvo (Hakuto Co* Ltd.) 


If you are processing 
scientific data on a general 
purpose computer, you need to know 
about FPS Array Processors. 

The unique, efficient instruction set and complementary architecture of FPS Array 
Processor computers arp specifically designed to accommodate the vector and 
matrix algorithms for scientific data processing. High processing speeds result 
from the seven independent data paths that move operands synchronously to gnd 
from the 38-bit floating-point arithmetic units, accumulators, and multiple 
memories. This inherent simplicity allows FPS Array Processors to be readily 
simulated on the host or front-end computers for program development. It allows 
FPS to provide you with a large volume Scientific Math Library (more than 250 
functions) and additional volumes for Signal Processing and other special 
operations. And it allows a FORTRAN Compiler so you can easily create your own 
'special, unique, or proprietary functions. 

A typical minicomputer/FPS Array Processor 
system (such as a PDP .11/34 and AP-120B) 
provides a computational throughput for 
scientific and signal processing algorithms • 
that is on the order of two hundred times 
greater than the throughput of the mini 
t alone. 

A large computer/FPS Array Processor * 
system allows heavy data processing, 
which would severely load the ho’st 
CPU, to be off-loaded to tjie AP-190L for 
efficient processing.while the host 
CPU is utilized foAtasks more 
appropriate to 
its architecture 
and operating- 
system. 


More than 10Q0 
FPS Array Processor 
computers are in use 
worldwide, providing , 
their users with the 
computational power 
of large, mega-dollar* 
scientific computers at 
greater reliability, greater 
applicability, easier 
programmability, and at a small 
fraction of the cost: 


FLOATING POINT 
SYSTEMS, INC. 


r CALL TOLL FREE (800) 547-1445 Ex. 4999 
P.O. Box 23489 (S 500), Portland, OR 97223 
(503) 641-3151, TLX: 360470 FLOATPOINT PTL 
Circle -JO tor more information * 

Circle -11 fen FPS contact. 







by Marvin Grosswirth 

(This essay is another in a series prepared 
especially for data processing executives to 
assist in maintaining viable positioning with¬ 
in the corporate hierarchy while simultane¬ 
ously developing their sensitivities to and 
awareness of opportunitiesfor involvement in 
the decision-making processes, coupled with 
both tangible and intangible remuneration 
and recognition. Plans are currently under 
way for the publication of the entire series in 
a single volume, tentatively entitled The cya 
Manual. (CYA is an acronym for Cover Your 
Asterisk.) —M. G. 

Every data processing executive with even 
the merest shred of perception is keenly 
aware that what was once his ivory tower has 
become the company fish tank. Other depart¬ 


ments and their managers , only recently cate¬ 
gorized under the somewhat perjorative term 
v “users,” are becoming depressingly sophis¬ 
ticated about the intricacies of what was only 
recently categorized under the somewhat 
esoteric term ‘ ‘data processing. ’ ’ These days, 
with desktop terminals as commonplace as 
paper-clip cups and coffee carafes, with “of¬ 
fice automation” on the lips and budgets of 
every department from marketing to mainte¬ 
nance, with everybody’s secretary’s type¬ 
writer turning into an Electronic Work 
Station, “data processing” is no longer ar¬ 
cane; everybody is either doing it or will be 
doing it soon. 

Data processing managers are con¬ 
fronted with two alternatives: either they can 
go along with the tide, or they can control and 
direct that tide. Those who go along will ulti¬ 
mately be swept up on the beach and aban¬ 


doned like so much flotsam. Those who 
choose to seize and maintain control, how¬ 
ever, will sail on to broader horizons. 

Let us begin with basics: the best way 
to control a situation is to create a situation. 
Inasmuch as familiarity breeds contempt, it is 
essential that the foresighted dp manager 
create a situation which is not only under his 
control but which also discourages familiar¬ 
ity. Both aims are readily accomplished with 
a single, simple word: reorganization. 

It makes little difference what you 
reorganize; however, in the interests of safety 
and with a view toward gaining a little prac¬ 
tice, it is probably best to begin by reorganiz¬ 
ing your own department. That simple act 
will generate a sufficient quantity of memo¬ 
randa, perpetrate enough wrongly dialed tele¬ 
phone numbers, obliterate enough lines of 
responsibility to create exactly the proper de¬ 
gree of frustration and dependency outside 
the department to insure confidence and se¬ 
curity within the department. 

ALIAS IRM One of the techniques that 
contributes effectively to 
reorganization might be referred to as the 
“What’s-My-Line? Device” (WMLD). To 
implement the wmld, it is only necessary to 
change everyone’s title and job description. 
Find new ways to describe old jobs, begin¬ 
ning with your own. If you can get your su¬ 
periors to agree, on the basis of corporate 
prestige alone, to change your title from Data 
Processing Manager to Information Re¬ 
sources Manager, you will soon notice a sub¬ 
tle but clearly discernible change in your 
status among your peers in other depart¬ 
ments. None of them are likely to admit that 
they have not the remotest concept of what 
Information Resources are (being totally un¬ 
aware that it is a new name for the same old | 
reports), and it will be months before they 
work it out. In the meantime, you can hang all 
sorts of suffixes and prefixes to the title for 
your subordinates—assistant to, administra¬ 
tive associate, IRM coordinating specialist (li¬ 
brarian), IRM encryption technologist 
(programmer), etc.—and only you and your 
subordinates will be aware that nothing has 
changed very much. 

A refinement of the wmld is the use of 
words and phrases that suggest—but do not 
actually effectuate—infringement on the au¬ 
thority of others. Be liberal with such terms as 
“manager,” “director,” “supervisor,” 
“project leader,” “facilitator,” each of 
which should be accompanied by a job de¬ 
scription as detailed (and therefore as incom- 



Anticipate resentment—often deep-seated and 
vicious—'from the heads of those departments whose 
reorganization you are suggesting, but take comfort 
in the knowledge that such resentment is born of fear. 
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Every data processing executive with even the 
merest shred of perception is keenly 
aware that what was once his ivory tower 
has become the company fish tank. 




prehensible) as possible. 

A reorganization is viable only as 
long as it perceived as such. Eventually, of 
course, every reorganization becomes a 
familiar segment of the system, and insofar as 
familiarity is to be avoided, no reorganization 
should be allowed to stand so long that it be¬ 
comes stagnant. If you are reluctant to reor¬ 
ganize the same department too frequently, 
branch out. After all. Information Manage¬ 
ment involves the entire corporation. What 
could be more desirable than to reorganize, 
let us say, Sales, or Corporate Finance, so 
that its information resources can be more 
efficiently managed? And who is better quali¬ 
fied to supervise that reorganization than the 
Information Resources Manager? Anticipate 
resentment—often deep-seated and vicious 
—from the heads of those departments whose 
reorganization you are suggesting, but take 


comfort in the knowledge that such resent¬ 
ment is bom of fear. Entirely justified fear, at 
that. 

If you can manage to survive your 
own and other departmental reorganizations, 
then you are ready for the Major Move: reor¬ 
ganizing the entire corporation. The basic 
premise that applies here approaches the sub¬ 
lime in its purity and simplicity: whatever 
system your company has, recommend the 
exact opposite. If you have centralized data 
processing, make a case for distributed pro¬ 
cessing, and vice versa. You will have no 
difficulty finding support for either position. 
Academicians, consultants, corporate execu¬ 
tives—all have eagerly unburdened them¬ 
selves about how centralized data processing 
saved a foundering system, and just as many 
will pronounce, with equal enthusiasm, how 
distributed processing rescued a company 
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First, identify a problem. If none 
exists, create one. Remember that in this 
regard, the computer industry 
stands ready to assist. 


sunk in the morass of centralized processing. 
Seek, and ye shall find, with no trouble at all. 

It will take years to accomplish the 
changeover, by which time the state of the 
economy, the development of technology, 
shifts in corporate goals and objectives, and 
new corporate officers will all combine to en¬ 
able you to recommend going back again. 
You could keep your job for decades, merely 
vacillating between centralized and distrib¬ 
uted processing, together with all the varia¬ 
tions on those themes. To accomplish this 
without being obvious requires skill, prac¬ 
tice, and, most important, daring—but the 
prize is surely worth the game. 


METHODS 
FOR THE 
MEEK 


The measures discussed 
above are admittedly bold 
and require a degree of 
foresight and courage 
which is, regrettably, lacking in some data 
processing managers. Still, there are methods 
that even the meekest dp manager can em¬ 
ploy. In fact, he or she is expected to employ 
them as part of the job. It must be understood, 
first, that the basic responsibility of any man¬ 
ager is to solve problems. With that in mind, 
here is a sequence of activity that anyone with 
a little experience in the corporate world can 
effectively employ to create an atmosphere of 


productivity, indispensability, and confu¬ 
sion. 

First, identify a problem. If none 
exists, create one. Remember that in this re¬ 
gard, the computer industry stands ready to 
assist. You need only report to top manage¬ 
ment that some new machine has appeared on 
the market that has the likelihood of increas¬ 
ing efficiency and reducing costs (despite the 
fact that its price may be equal to the board 
chairman’s annual bonus), and you have what 
amounts to an identifiable Problem. 

Once the Problem has been identified, 
it must be studied. It is necessary, therefore, 
to appoint a Task Force to study the problem. 
The Task Force members will probe deeply 
into all aspects of the Problem, which means, 
of course, that your subordinates will be 
interviewing other peoples’ subordinates. 
Never underestimate the value of fear and 
suspicion among your peers; it is a basic 
principle of CYAism. 

When the Task Force has completed 
its work, it is then necessary to appoint a 
Study Group to evaluate the Task Force’s 
Study. Inevitably, the Study Group will find 
some fault, however minor, which the Task 
Force will have to rectify. Eventually the 
Study will be acceptable. 

An Acceptable Study is one that can 


be put to use. Enter the Implementation Com¬ 
mittee, which is charged, obviously, with the 
responsibility of studying ways in which the 
findings of the Task Force and the Study 
Group can be implemented. 

Although this process takes only a 
minute or two to describe, surely you can 
envision the amount of time it will require to 
implement (if you will pardon the expression) 
the entire procedure. Meetings must be held, 
memoranda must be circulated; preliminary, 
intermediary, and final drafts of preliminary, 
intermediary and final reports must be distrib¬ 
uted. 

By the time you are ready to proceed 
with the Implementation Committee’s 
recommendations to actually do some imple¬ 
menting, new technology will have emerged, 
or circumstances will have eliminated or se¬ 
verely altered the original Problem in some 
way. There is then only one course of action: 
start all over, with a new Task Force. Again 
for managers of courage and daring, it is even 
possible to appoint a Task Force to study task 
forces, with a view toward determining why 
nothing ever seems to get implemented. The 
philosophical effect is not unlike the optical 
effect one achieves when holding two mirrors 
face to face: they reflect each other into infini¬ 
ty—along with your position in the company. 

IF ALL ELSE On occasion, dp managers 
FAILS are con fr° nte d high- 

echelon executives who 
cannot or will not understand that what you 
are doing is (a) Highly Significant and (b) 
essentially unintelligible. In such instances, 
drastic measures—devoid, alas, of any sub¬ 
tlety, and subject to relatively short-term 
effectiveness—are in order: 

Buy a new machine that nobody but 
you understands. By checking the pages of 
computer journals, you should be able to 
come up with a piece of equipment that is 
within your budget and therefore requires no 
outside approval. When you present the ma¬ 
chine as a fait accompli, you also present 
yourself as an executive with supreme confi¬ 
dence in your knowledge and ability. If possi¬ 
ble, buy the machine for the executive who is 
giving you the most trouble. It will do him 
good to be dependent upon you, for however 
long you can sustain that relationship. 

Exchange jobs. Invite the corporate 
executives into the data processing depart¬ 
ment and allow them to take over, in much the 
same atmosphere as Boys’ Day at City Hall, 
complete with the same patronizing, conde¬ 
scending attitude on your part. Allow them to 
remain just long enough to become thorough- 
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Cultivate a friendship with an Arab. Make certain that your companion is one 
who dresses impeccably in expensive clothes and has a propensity 
for ethnic headgear. This will create the impression that you have the 
inside track on a proposed takeover of the company. 



ly confused, but not so long that they actually 
learn something about what is going on there. 

Cultivate a friendship with an Arab. 
Make certain that your companion is one who 
dresses impeccably in expensive clothes and 
has a propensity for ethnic headgear. This 
will create the impression that you have the 
inside track on a proposed takeover of the 
company. If the company has already been 
taken over, it will appear that you have a spe¬ 
cial relationship with the powers behind the 
Executive Suite. I have said it earlier, but it 
bears repeating: never underestimate the 
value of fear and suspicion. 

And finally, we must consider the 
worst: suppose something goes amiss. It 


seems inconceivable, I know, but it is never¬ 
theless possible that top management will be¬ 
come familiar with what you are up to and 
thereby make your position in the company 
untenable. Try not to worry. The field of 
management is wide open and there is always 
room, somewhere, for a good manager. Even 
if you should be forced to leave data process¬ 
ing to find your fortune elsewhere, you need 
only adapt the methods and techniques dis¬ 
cussed here to fit your particular circum¬ 
stances. You will be pleasantly surprised to 
discover the ease with which such adaptations 
can be made. 

Remember, management, after all, is 
management. # 


MARVIN GROSSWIRTH 


Mr. Grosswirth is a 
freelance writer 
whose monthly 
consumer column 
appears in Argosy. 
He is a frequent 
contributor to 
Science Digest and 
has authored a 
number of articles for Datamation. His 
latest book, Beginner's Guide to Home 
Computers, is a Dolphin/Doubleday 
paperback. 
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The system 
of the 1980’s 
is here! 


PRIMACS is total office automation. It 
combines word processing with a 
comprehensive management 
communications and information handling 
system plus data processing on Prime 
mini computers. 


jThe executive using the CRT in his office 
is reading his “In-tray.” He will probably 
underline and annotate the document on 
the screen and electronically file it. Then, 
he may send a memo on this subject over 
the PRIMACS system to his personal diary 
or to one or more selected addressees with 
, complete confidentiality. The memo might 
arrive at the recipient’s desk by CRT, a 
letter, a Telex, or a TWX. It’s his choice. 

Its destination might be the office next 
door, down the hall, across town, or around 
the world. No problem. It will arrive 
electronically, usually in a matter of 
seconds. If he wishes, the text will have 
been computer proof read, with 
multilingual processing where necessary. 
He can order it stored in an almost 
unlimited number of confidential files, 
available for instant retrieval. Next, he may 
arrange for a conference with other users 
of the PRIMACS system, which has a 
constantly maintained schedule grid. At his 
choice, a “next available meeting” will be 
generated by the system. 

This is only a fraction of PRIMACS’ 
potential. It is the most powerful, 
advanced office automation system 
available. In fact, it is the only total system 
available. 


PRIMACS is the office automation 
system of the 1980’s. Yet its per-station 
economy makes it cost-effective now. 

■ word processing 

■ list processing 

■ electronic mail 

■ document filing, retrieval, archiving 

■ electronic diary and “In-tray” 

■ appointment scheduling 

■ text proof reading, including 
hyphenation. 

■ multilingual processing 

■ text indexing 

■ Telex, TWX message switching 

■ data processing 

■ data networking 

.on one minicomputer based system! 

Security and confidentiality. 
Extensive security and password control 
features are contained in the PRIMACS 



system. Only the originator determines 
who can access a document in the system. 
Only the originator determines who can 
see or print or change or reroute a 
document. Thus each originator can have 
a confidential diary, link his CRT with a 
secretary on an “eyes only” basis, and limit 
the availability of data in his file. 

PRIMACS users include major New 
York City banks, a noted publishing house, 
an international investment banking firm, a 
leading insurance company, a major 
Scandinavian financial institution, and 
Federal Government agencies. 

PRIMACS is designed for Prime 
computers... Prime Computer, Inc. 
minicomputer models P350 and up. A 
Prime computer can start with 12 million 
characters of on-line disc storage and grow 
to 2.4 billion characters per central 
processing unit (CPU); PRIMACS 
co-resides with any existing or new 
applications software on the computer 
written in COBOL, PL/1, FORTRAN, RPG 
II, BASIC or Assembler. PRIMACS will 
operate with one to 35 CPU’s in a network, 
each Prime CPU servicing as many as 63 
users simultaneously. 

ACS America will install the PRIMACS 
system on existing Prime hardware. Or we 
can furnish the hardware and software on a 
“turn-key” basis. 

For more information or to arrange a 
demonstration of this revolutionary 
advance in state of the art in office 
automation technology, call or write ACS 
America, Inc., 633 Third Avenue, New 
York, N.Y. 10017. Telephone 212-867-0870 
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MODEL 1342: 

Ultra high-speed, 
4-pen plotter. Plots from 7.9 to 
31.5 inches/sec with 6g acceleration— 
50% better than conventional models. 

MODEL 5342 

High-speed drum plotter 
with 4-pen carriage, plots on 
any size paper from “A” to “E”. 
Unique auto-adhesive loading— 
no sprockets. Rack-and-pinion 
drum drive for long-lived 
accuracy—no belt drive. 

Both models feature 
microprocessor controlled 
linear and circular interpolation... 

a major industry first. 
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Model 5342 


Model 1342 


Model 1342 
Microprocessor 
Controlled Pen 

Fastest pen plotter available. 

□ Speeds: Pen down, 7.9 to 
31.5 inches/sec. Pen up, 

31.5 inches/sec. □ Acceleration: 6g, 

50% above conventional models. 

□ Resolution: 1/4 mil, 100% above conventional model^. 

□ Displacement units: Push button selectable at 
1 mil, 2 mil, or 4 mil. □ Interpolation: Microprocessor 
provides linear and circular plotting, an industry 
first. □ Paper loading: One operator auto-load. 

□ Paper capacity: 164 ft., 37% more than conventional models. 

Model 5342 Microprocessor Controlled Drum Plotter 

□ 4-pen carriage instead of conventional 2; greatly expands application 
scope. □ Paper: Any paper, any size from “A” to “E”. □ Paper loading: 
Exclusive auto-adhesive feature. □ Drum drive: Rack-and-pinion performs 
consistently and is extremely durable. □ Interpolation: Microprocessor 
provides linear and circular plotting, an industry first. □ Character 
generation: 96 characters is standard compared to conventional 64. 

□ Speeds: Pen down, 7.9 to 31.5 inches/sec. Pen up, 31.5 inches/sec. 

□ Special feature: Liquid ink line quality is excellent at speeds up to 
12 inches/sec., well above conventional speeds. 

For complete information, specifications and... 
competitive pricing, call our Marketing Department, 
415/965-9900, or contact: 

!S©[A]°WSl!7DS][rO 



385 Ravendale Drive, Mountain View, CA 94043 
Telex: 345579 Answerback: BENVAR MNTV 
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reliability a giant step ahead, 


Five years ago, we set out pg 
to build a new computer, the 1 
vanguard system of the 1980s, | 
if you will. And we did just | 
that—the Sperry Univac |{^ 
1100/60 system—a | , 

breakthrough, not just in LSI | § 
technology, but as a new stan- 1 I 
dard in reliability and growth. I I 
We did it by stacking I 1 

the chips in your favor. 

These chips are actually 
microprocessors put 
together in a totally 
unique way, so they 
become a large scale 
mainframe themselves. 

In a very real sense, the 
1100/60 harnesses scores 
of miniature computers as 
a team to perform the 
work of a giant. And the 
benefits are just as big: 

Reliability.. .The 
1100/60’s multiple microprocessor 
architecture makes it the most relia¬ 
ble general purpose large-scale com¬ 
puter commercially available. For 
instance, it’s the first system that 
can afford to calculate everything 
twice, then compare the results—all 
through 100% paralleling of instruc¬ 
tions. The 1100/60 hardware detects, 
resets and retries automatically, 
eliminating more than 95% of all 
single-chip failures.. .a new 
industry standard for system 
availability. 

Growth Path.. .With the 
1100/60, you can get only the power 
you need as you need it. There are six 



processing levels within the series, 
from entry level all the way into our 
1100/80 range. That’s a five-fold 
increase in capacity just by adding 
modules at your site. No swapout 
and no interruption. Overall, it can 
grow twelve-fold with easy migra¬ 
tion into the top-end 1100/80 series. 

Investment Protection...State- 
of-the-art technology.; .extended 
growth potential... systemwide 
compatibility. It adds up to invest¬ 
ing in a sure thing: a computing 
capability that’ll continue paying 
dividends for years to come. 

And the highly acclaimed Series 
1100 Operating System is just 
another plus. It supports the most 


comprehensive Data Base Manage¬ 
ment System in the business... 
along with an extensive, expanding 
library of applications software. 
They’re among the best specialized 
industry packages available today- 
manufacturing, airlines, 
government, energy, 
transportation—just to 
name a few. 

Price/Perfor- 
| mance...More 

uptime through 
higher reliability, 
alone, might be 
enough to give the 
1100/60 its edge. But 
there’s more. You gei 
a price/performance 
advantage that grows 
as your requirements grow, tc 
as much as 40% over the nearest 
competitor. So it pays you to come 
in, but it pays you even more 
to stay. 

The 1100/60 performs well and 
economically, no matter what the 
task or configuration. It’s just as 
efficient with batch as it is 
with interactive and trans- 
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SPERRY UNIVAC IS A REGISTERED TRADEMARK OF THE SPERRY CORPORATION 
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For backup, there’s the Sperry 
Univac multimillion-dollar Total 
Remote Assistance Center. A special 
hookup to the Assistance Center is 
built into every 1100/60 for imme¬ 
diate on-line diagnostics, 24 hours a 
day, seven days a week. 

Delivery.. .You could wait two 
years for the latest state-of-the-art 
technology. But it’s here today... 
the 1100/60 is real, demonstrable 
and deliverable. 

It took Sperry Univac five years 
of intensive research and develop¬ 
ment to stack the chips in your 
favor.. .to give you all the reliability 
benefits of LSI technology and 
more. And we’d like you to join us 
in the vanguard of a whole new era 
of computing. 

| —Please mail me the full story on the 1100/60 Series. | 
■ —Have your representative call me for an appointment. ■ 


Mail to Sperry Univac 1100/60, Dept. 100, Blue Bell, PA. 19424 


action processing.. .and as comfort¬ 
able in a centralized mode as it is 
managing a fully distributed com¬ 
munications network. Or it easily 
accommodates any combination of 
them all. And for extra performance 
there’s the byte instruction set. 

Ease-of-Use... As an 1100/60 
user, you’d always have ready access 
to the right data, when and where 
you need it. That means full, on-line 
data base support for all those major 
decisions. And you don’t have to 
be a computer expert. But if you 
are, the 1100/60 has a procedural 
language capability that virtually eli¬ 
minates routine coding. You can 
have more time for creative pro¬ 
gramming and increase your pro¬ 
ductivity at the same time. 

Maintainability.. .We know the 
1100/60 is the most reliable com¬ 
puter we’ve ever made. And its 
instruction duplexing really puts it 
way out front. But things can hap¬ 
pen. So the 1100/60 comes with its 
own System Support Processor. The 
SSP, a computer in its own right, per¬ 
forms all routine maintenance and 
runs diagnostics on the mainframe 
to monitor its electronic heartbeat. 


UNIVAC 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 
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Declining prices and new hardware offerings make 
minicomputers an ebullient market, DATAMATION survey shows. 

A SURVEY: 
THE SMALL SYSTEMS 

MARKET 


• Minicomputer industry growth over the 
next year should continue at about the same 
rate as in 1979. 

• Price of the system is not the most impor¬ 
tant factor in determining a small systems 
supplier. 

• Over the past five years, the compound 
growth of the minicomputer user base in the 
U.S. amounted to 20%. 

• In terms of applications, the most rapidly 
growing area of small systems usage is busi¬ 
ness data processing (distributed applications 
even more so than the standalone variety). 

• Users tend to stay loyal to their current 
principal supplier; dissatisfaction with soft¬ 
ware support continues to be the most com¬ 
mon reason for switching vendors. 

• The average memory size of systems most 
recently purchased was 172 Kbytes this year, 
compared to 110 Kbytes in 1978; for disk 
storage, the average size was 90 Mbytes com¬ 
pared to 64 Mbytes a year earlier. 

• Average system prices are declining for 
small business systems, traditional minicom¬ 
puters, and data entry systems; only for intel¬ 
ligent terminals is the average price on the up¬ 
swing. 

These are a few of the findings from 
the 1979 Minicomputer/Microcomputer Sur¬ 
vey, conducted by Datamation in conjunc¬ 
tion with G.S. Grumman/Cowan & Co., the 
Boston-based investment research firm. This 
year’s survey is based on responses from 
4,923 user/buyer sites with over 35,000 mini¬ 
computers or mini-based small business sys¬ 
tems, intelligent terminals and/or data entry 
systems in place as of July 1979. The survey 
also included responses from 167 European 
users with over 1,200 units installed. 

“New user expansion of the mini¬ 
computer market shows no signs yet of flag¬ 
ging,” the report states. “Some 19% of all 
the U.S. respondents were first-time mini 
users in 1978 and, based on partial-year data, 
a percentage about as high appears likely for 
the current year. ” 

In aggregate, the U. S. respondents re¬ 
ported taking delivery of 14,500 minicom¬ 
puters during the 12 months preceding the 
survey, with a total dollar value of $670 mil¬ 
lion. In the 12 months following July 1979,. 
they planned to acquire 20,600 units with an 
indicated purchase value of $815 million. 

Roughly 62% of the respondents re¬ 


ported purchasing minicomputer hardware 
during the year ending June 1979, and 56% 
expected to do so during the subsequent 12 
months. End-user respondents expressing 
minicomputer buying intentions planned to 
spend 13% more on average per site than they 
spent during the prior year; on this same 
basis, oem/systems house respondents 
projected a year-to-year step-up in 
minicomputer-related expenditures of 36%, 
which compares with a 45% average per site 
increase foreseen by them a year ago. 

“After an upward adjustment for 
first-time end-user expansion of the market¬ 
place, worldwide unit purchases are project¬ 
ed to rise by close to 50% in the year ending 
June 1980,’’the report states. “Given thede- 
cline in average unit price indicated by the 


survey, to $39,600, this translates into a 
projected increase in dollar shipments of 
slightly more than 28% year-over-year. ’ ’ 

Looking ahead one year, that is, to 
July 1980, 35% of the U.S. respondents an¬ 
ticipated higher spending during the next 12- 
month period than in the preceding period; 
that percentage is about the same as in the 
1978 survey. About 23% of the respondents 
expected their spending next year to decline. 

Price was supplanted by vendor repu¬ 
tation in this year’s survey as the factor most 
important in the respondents’ choice of sup¬ 
plier. Price was ranked second by the total re¬ 
spondent audience, but field maintenance 
was viewed as more important by the small 
business systems user segment, as was oper¬ 
ating software, where traditional mini 


TABLE 1 


MINICOMPUTER-RELATED SPENDING 1978/79 



END USER 


SYS- DEALER/ 


PERCENT 

TOTAL SPENDING 

OWN USE 
IMPLEMENTER 

TEMS DISTRIB- 
OEM HOUSE UTOR 

TOTAL 

SITES 

A. DIRECTLY WITH 
SYSTEMS SUPPLIER 







1. CPU’S, MEMORY, 
PERIPHERALS 

70.6 

75.8 

69.0 

84.0 

87.3 

72.8 

2. SOFTWARE/ 
PROGRAMMING 

8.2 

5.4 

2.3 

2.6 

4.6 

5.9 

3. MAINTENANCE/ 
SPARES 

8.3 

7.1 

2.6 

3.9 

2.2 

6.3 

B. WITH INDEPENDENT 
SUPPLIERS 







1. MEMORY, 
PERIPHERALS 

6.5 

4.5 

25.2 

7.7 

1.4 

10.3 

2. SOFTWARE/ 
PROGRAMMING 

6.4 

7.1 

0.9 

1.8 

4.5 

4.7 


• LION’S SHARE OF USERS’ SPENDING GOES TO SYSTEMS MANUFAC¬ 
TURER FOR CPU, MEMORY, AND PERIPHERALS 

• ONLY IN THE CASE OF OEM RESPONDENTS ARE OUTLAYS FOR 
INDEPENDENT MEMORY AND PERIPHERALS A SIGNIFICANT PERCENT¬ 
AGE OF TOTAL SPENDING 
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SURVEY 


users were concerned. 

Regarding miniperipherals, strong 
shipment growth was evidenced in the survey 
data for virtually every category except low 
speed serial printers, where only small 
growth is expected. The largest percentage 
increases were indicated for graphic display 
terminals (leading supplier: Hewlett-Pack¬ 
ard), high speed serial printers (leading sup¬ 
plier: Digital Equipment Corp.), and add-on 
memory (leading supplier: dec). In terms of 
units and number of sites buying, the standout 
was alphanumeric crt terminals (leading sup¬ 
pliers: Raytheon, Applied Digital Data Sys¬ 
tems, Lear Siegler). 

Unlike the mainframe systems 
universe, batch is not the primary operating 
systems orientation among the minicomputer 
users. Instead, the principal overall orienta¬ 
tion for mini users is real-time (30%), fol¬ 
lowed by batch (24.6%), timesharing 
(24.4%), and multiprogramming (21%). The 
survey points out, however, that batch is most 
heavily used for small business systems. 

The survey also indicated that data 
base management software usage is relatively 
widespread among minicomputer users, and 
that its use is growing. Among small business 
system sites, 22.7% indicated DBMS usage; at 
traditional minicomputer sites DBMS usage 
was 26.3%. Another finding was that DBMS 
usage is particularly heavy among Microdata, 
Hewlett-Packard, and Tandem customer 
sites. 

Although network software is in more 
limited use than DBMS, the survey found that 
its use is rising discemably. Among respond¬ 
ents specifying small business systems as the 
type of system most recently acquired, 7% 
use network software (compared to 6.2% in 
the 1978 survey). Where traditional mini¬ 
computer was the type of system last ac¬ 
quired, 11.8% of respondents currently use 
network software (compared to 8.3% in last 
year’s survey). 

“Despite the possible longer-term 
trend toward network based systems, stand¬ 
alone still remains the predominant mode of 
minicomputer usage,” the report states. 
Asked what the primary mode is in which 
minicomputers are used, 73.8% of respon¬ 
dent sites indicated standalone, 15.4% said in 
a mainframe host network, 8.4% cited in a 
mini peer network, and 2.4% stated other 
usage. Looking to 1980, the projected per¬ 
centages change to 66.1% for standalone, 
18.6% in a mainframe host network, 12.8% 
in a mini peer network, and 2.5% for other 
usage. 

Network orientation was evidenced 
most prominently among Four-Phase, 
Honeywell, ModComp, and Harris users. 
Standalone orientation was the greatest for 
Microdata, Basic Four, Wang, HP and NCR 
users. 


TABLE 2 

TOP 10 SYSTEMS 1978-79 


A. BASED ON NUMBER OF RESPONDENTS WHO BOUGHT SYSTEMS. 


MANUFACTURER 

SYSTEM 

HOW MANY 
SITES 
BOUGHT 

PERCENT 
FIRST-TIME 
MINI USERS 
IN 1978/79 

DEC 

PDP-11/34 

297 

25.9 

DEC 

PDP-11/70 

277 

22.0 

IBM 

SYSTEM/34 

197 

26.9 

HEWLETT-PACKARD 

3000 

162 

38.9 

IBM 

SERIES/1 

124 

30.6 

DATA GENERAL 

NOVA 3 

109 

25.7 

DEC 

VAX-11/780 

75 

17.3 

DEC 

PDP-11/03 

74 

18.9 

DEC 

PDP-11/60 

65 

18.5 

DATA GENERAL 

ECLIPSE C-3XX 

61 

34.4 


B. BASED ON NUMBER OF UNITS ACQUIRED. 


MANUFACTURER 

SYSTEM 

HOW MANY 
UNITS WERE 
ACQUIRED 

PERCENT BY 
FIRST-TIME 
MINI USERS 

RAYTHEON 

PTS SERIES 

1,258 

2.4 

DATA GENERAL 

NOVA 3 

1,109 

5.0 

DEC 

PDP-11/34 

842 

14.8 

HEWLETT-PACKARD 

21 MX 

638 

0.5 

DEC 

PDP-11/70 

595 

13.5 

DEC 

PDP-11/03 

508 

4.7 

DEC 

PDP-8 

471 

3.5 

WANG 

2200 

469 

4.7 

IBM 

SERIES/1 

399 

15.8 

HONEYWELL 

LEVEL 6/43-47 

380 

17.4 


• NEARLY 70 RESPONDENTS INDICATED PLANS TO ACQUIRE 4331, 
WHICH EVIDENTLY THEY DEEMED TO BE A MINICOMPUTER-CLASS 
SYSTEM RATHER THAN A MAINFRAME 

• IN TOTAL, 3,034 RESPONDENTS (62%) REPORTED THE ACQUISITION 
OF 14,477 SYSTEMS WITH A PURCHASE VALUE OF $670 MILLION 
BETWEEN 7/78 AND 7/79 
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IN LINE WITH 1978 SURVEY, 

TRADITIONAL MINICOMPUTER USERS 
COMPRISE ROUGHLY HALF OF 
U.S. RESPONDENT POPULATION 

QUERY: IN YOUR MOST RECENT PURCHASE OF MINICOMPUTERS, 
WHICH ONE OF THE FOLLOWING WOULD BEST DESCRIBE THE 
EQUIPMENT PURCHASED? 

1978/79 SURVEY 1979/80 SURVEY 



TRADITIONAL MINICOMPUTER 
SMALL BUSINESS SYSTEM 


INTELLIGENT TERMINAL 
DATA ENTRY SYSTEM 


YEAR-TO-YEAR EXPANSION 
OF THE DOMESTIC 
MINICOMPUTER USER BASE 

QUERY: IN WHAT YEAR DID YOUR ORGANIZATION OBTAIN ITS 
FIRST MINICOMPUTER? 

17% 



CUMULATIVE INSTALLATION SITES 
NEW INSTALLATION SITES 


19 % 


60% 


40% 


ANNUAL PERCENT INCREASE 
IN CUM. INSTALLATION SITES F* 

(23% COMPOUND GROWTH 23% 
RATE 1971-79) 29%' 

QQO/ 22% 

24% cK;5/0 


21 % 


21 % 


PRE-1971 71 72 73 74 75 76 77 78 79E 

PERCENT OF INSTALLATION SITES 

• NEW USERS STILL A HIGHLY IMPORTANT SOURCE OF 
MINICOMPUTER INDUSTRY GROWTH 

• PER SURVEY DATA. USER BASE EXPANSION AVERAGED 20% 
DURING LATEST FIVE YEARS 


“The minicomputer marketplace re¬ 
mained highly competitive,” the survey 
states, ‘ ‘with 77% of all end-user respondents 
considering two or more suppliers in their 
most recent procurement.” 

Among the respondents DEC ranked 
first by a wide margin in the dollar value of 
systems acquired during the 18 months 
preceding the survey. Data General was 
ranked second, followed by IBM and Hewlett- 
Packard, respectively. (The latter two firms 
were ranked fourth and third, respectively, in 
the year-earlier survey.) 

Digital Equipment also ranked first in 
the respondents’ spending intentions for the 
ensuing 18 months, with IBM in a very strong 
second-place position on the strength, at least 
in part, of prospective 4331, System/38, and 
8100 deliveries. Data General and Hewlett- 
Packard occupied the third and fourth posi¬ 
tions. 

“Looking at the small business sys¬ 
tems segment of the market separately, the 
survey shows dec with the largest share of 
shipments to respondents for the 18 months 
ending June 1979, but shows IBM gaining the 
leading position for the June 1979 to Decem¬ 
ber 1980 time period, ’ ’ the report points out. 

Of the respondents who had bought or 
planned to buy the IBM Series/1,52% already 
considered IBM their principal mini systems 
supplier, while 13% considered DEC as such. 
In a like vein, 58% of those acquiring the IBM 
8100 and 78% of those obtaining the System/ 
38 viewed IBM as their primary small systems 
source. The 4331, an IBM 370-compatible 
system, derived three-fourths of its booking 
orders (in the context of the survey) from IBM 
mainframe user organizations, which were 
not necessarily also IBM minicomputer users. 

Only 7% of survey respondents ex¬ 
pected to switch to a vendor other than their 
current principal supplier during 1979/80 
(down from 17% so planning when surveyed 
last year), and 12% were seriously consider¬ 
ing a switch. The principal end-user reason 
given for the prospective switch, as in last 
year’s survey, was dissatisfaction with soft¬ 
ware support. Oem/systems house respond¬ 
ents, when dissatisfied, were concerned 
primarily with price and secondarily with 
software support, although increasing dis¬ 
pleasure with delivery schedules appeared to 
be resurfacing. 

The highest degree of customer loyal¬ 
ty was evidenced at sites specifying Tandem 
as the current principal supplier. Out of 18 
such sites, none was considering a switch. 
The survey showed Prime with the second 
greatest degree of customer loyalty; out of 84 
sites reporting Prime as principal supplier, 
only 8.3% are considering changing suppli¬ 
ers. Other vendors with loyal customers were 
Texas Instruments (85 sites, 9.4% consider¬ 
ing switch); Hewlett-Packard (388 sites, 
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SAME AS NOTED IN 1978 SURVEY, 

EXPANSION OF USER BASE MOST PRONOUNCED 

IN SMALL BUSINESS SYSTEMS 

AND SMART TERMINAL SUBMARKETS. 


EIGHT-YEAR COMPOUND GROWTH RATE 


30% 


20%-I 


10%i 


30.8 


31.0 




20 %' 


10 % 



SMALL TRADITIONAL INTELLIGENT DATA 
BUSINESS MINIS* TERMINALS* ENTRY 

SYSTEMS SYSTEMS’* 


1978 SURVEY 

1979 SURVEY 


•BASED ON 
TYPE OF SYSTEM 
SPECIFIED AS 
MOST RECENTLY • 
PURCHASED BY 
SURVEY RESPONDENTS. 


10.8% considering switch); dec (1,282 sites, 
12.1% considering switch); and IBM (678 
sites, 12.7% considering switch). 

In the context of the survey, the least 
amount of customer loyalty was expressed by 
respondents specifying Raytheon as the 
principal supplier; of 12 such sites, 41.7% are 
contemplating a vendor switch. Other suppli¬ 
ers that did not rank so well in customer loyal¬ 
ty were Sycor (22 sites, 36.4% considering 
switch); Burroughs (90 sites, 32.2% consid¬ 
ering switch); Microdata (56 sites, 28.6% 
considering switch); and General Automation 
(53 sites, 28.3% considering switch). 

Customer sites considering a switch 
from dec indicated that dissatisfaction with 
delivery schedules is resurfacing. In the 1977 
survey, 23.6% of dec “switching sites” 
were unhappy over delivery schedules. By 
the 1978 survey, DEC had lowered that dissat¬ 
isfaction to 13.3% of the “switching sites. ” 
But in the most recent survey, dissatisfaction 
over delivery schedules was expressed by 
21.9% of the “switching sites.” 

As for IBM, the 1979 survey indicated 
that 18.6% of sites considering a vendor 
switch were dissatisfied with delivery sched¬ 
ules. The report points out, however, that 
such dissatisfaction may be even greater now 
since IBM’S delay of System/38 initial cus¬ 
tomer deliveries was disclosed after the sur¬ 
vey was completed. Nonetheless, the single 
most frequent reason cited for considering a 
switch from IBM as the principal supplier was 
price; 50% of ‘ ‘switching sites” gave price as 
the reason. 

Survey respondents obviously con¬ 
sider the IBM 4331 to be a minicomputer. 
Sixty-six respondents indicated specific 
intentions to acquire 117 IBM 4331s. Another 
77 respondents expressed intents to acquire 
111 System/38s. On the strength of these two 
systems, IBM’s share of total minicomputer 
spending should rise sharply in the next 18 
months over the previous 18 months. For the 
period January 1978 to June 1979, IBM cap¬ 
tured 8.5% of the respondents’ minicomputer 
spending. For the next 18 months, resporid- 
ents’ expected spending would give IBM a 
13.5% share. 

As IBM gains ground, in the context of 
the survey, the other major mini suppliers 
would experience an erosion. From 29.2% of 
respondents’ spending over the past 18 
months, dec’s share would drop to 26.5% 
over the next 18 months. During the same 
time, declines in dollar shares would also be 
experienced at Data General (from 9.4% to 
8%) and at Hewlett-Packard (from 8% to 
7.3%). Nonetheless, there would be some 
significant share gains during the same peri¬ 
od. Texas Instruments’ dollar share would 
climb to 3.1% from 1.5%, and Wang’s share 
would rise to 4.8% from 3.2%. If the IBM 
4331 and System/38 were excluded from 


projected spending, there would be relatively 
little share erosion for other leading suppliers 
over the next 18 months. 

Compatibility with die IBM System 
370 was deemed even more important than 
price/performance by respondents with actual 
plans to acquire the 4331. The 4331 was one 
of the Top 10 systems (eighth) in the 1979 
survey as ranked by the 68 sites planning to 
acquire during 1979/80. The DEC pdp- 11/70 
ranked first, followed in order by the DEC 
PDP-11/34, the IBM System/34 and Series/1 
and, in fifth place, the DEC VAX-11/780. At 
the time of the survey, 44% of the dec cus¬ 
tomers questioned had evaluated the VAX for 
purchase during 1979/80 and 14% (up from 
6% a year ago) had already bought the VAX or 
were planning to do so. 


Of all respondents, 27% considered 
370-compatibility “very desirable,” al¬ 
though only 12% were considering mini- 
based 370 plug-compatible systems as possi¬ 
ble alternatives for future applications (13% 
had considered but had no interest; less than 
1% had such a system installed, on order, or 
planned to order). 

As for personal computers, 10% of 
the survey respondents had purchased such 
systems through retail outlets. Roughly 70% 
of these were for organizational purposes, 
with the balance intended for personal use. 
Tandy was the most frequently cited supplier 
(43%), followed by Apple (17%). Business 
dp (standalone), education, and office sys¬ 
tems were most often mentioned as prospec¬ 
tive applications. * 
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NATIONAL COMPUTER CONFERENCE 
PRESENTS 


JUST WHAT THE 

DOCTOR ORDERED! 


For the company whose office systems 
are stunted by too much paperwork, swollen 
files and the fever of catch-up overtime, the 
new NCC Office Automation Conference 
offers 

grow power in a capsule 

OAC is a first-class, full-blown dose of the 
NCC way to successful growth for automated 
office systems. An exciting new annual 
conference with exhibit showcase specifically 
formulated to provide the healthful effects of 
education and direction to the business 
community, today and beyond. 

All self-contained in the Georgia World 
Congress Center, in Atlanta. Be there March 
3-5, 1980, for the sweetest medicine ever 
prescribed. 

Fill out the coupon for more information. 



R ncc office automation conference 

210 SUMMIT AVE. 

MONTVALE, N.J. 07645 
Please send me information on the following: 

□ My company is interested in exhibiting at OAC 

□ I am interested in attendance information 

□ I am interested in participating as a speaker or panelist 

Name _ 

Address - 


Telephone 



American Federation of Information Processing Societies • 210 Summit Ave., Montvale, M.J. 07645 Tel.: (201) 391-9810 
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It’s Time For 

Partners For Profit/Part II 

Time’s 5th Special Section on 
New Office Technologies 



PflflTN€RSi PROFIT 


Here’s a unique advertising opportunity for man¬ 
ufacturers of business equipment and furniture. 
Partners for Profit/Part II is sponsored by the 
International Word Processing Association. This 
special section is scheduled for publication in 
the March 3,1980 issue of TIME B. 

An Ideal Advertising Environment 

Profit/Part II will concentrate on people and 
productivity. Four well-known authorities, 
assembled by the distinguished firm of Arthur D. 
Little, will show you how you can work with your 
customers to help them integrate new technol¬ 
ogy successfully...overcome people resistance 
...use human resources effectively. 

These top professionals will also provide your 
prospects with valuable case histories and suc¬ 
cess stories from end user markets. 


The Biggest and Best Business Buy 

TIME B is TIME Magazine’s famous demo¬ 
graphic edition that reaches over 1,600,000 
executive decision-makers in business and 
industry all over the country. It’s efficient...it’s 
effective. That’s why industry leaders such as 
Eastman Kodak, Lanier, Olivetti, Saxon, Xerox 
and Wang have advertised in TIME B’s special 
sections on new office technologies year after 
year. 

Special Added Benefits for Advertisers 

When you advertise in Partners for Profit/ll, 
you’ll receive, FREE of charge: 

• valuable new sales leads generated by two 
postpaid reader service cards (computer¬ 
ized weekly updates); 

• a confidential analysis of responses to your 
advertisement; 

• a demographic/geographic analysis of sec¬ 
tion respondents including the results of a 
follow-up questionnaire; 

• full color reprints to send to dealers and pro¬ 
spective customers. 

In addition, reprints of Partners for Profit will be 
distributed to IWP members. 

Why not put TIME to work for your products 
and services? For further information on Profit/ 
Part II, contact your local TIME sales representa¬ 
tive or call Charlie Craig, Business Equipment 
Supervisor, at (212) 841-2831. 

Don’t miss Partners for Profit/Part I in the 
November 12,1979 issue of TIME B. 


TIME 

WHERE ADVERTISING GETS RESPONSE 


CIRCLE49ON READER CARD 
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... because YOU asked for it! 

Here at last . . . COMDEX 79 ... a new concept designed to bring together 
manufacturers and third-party sellers of computers, word processing 
systems and related products. 

COMDEX 79* December 3-5 at the MGM Grand Hotel, Las Vegas. 


If you are a diafe^Bfei Hamercial 
OEM, systemjfjyseTMDlpy vendor, 
manufactured I® resemaile, value 
adder, softwelfMfeekaaMjl any other 
kind of indepwllefa>*jrcprcdparty” seller, 
you should plantqQjJjJjfi^mend this 
stimulating three^^^^nference and 

eXRflSUaftH—. mm n i ■ r.■.-.—.-.—— 

OverSQsessions will focus on 
challeng^and opportunities^rcing 
you as a deiUer... for moj^^profitable 
selling and afm^her dearie & 
prof ess ionyiismTX^^/^ \ 

You will afso have ample opportunity to 
visit mote than 100 exhibitors —\ 
manufacturers whos^focus is orrWou 
the dealer. x X \ 


For full dejjMfs on COMDEX 
coupoivtfelow. 


'return the 


If you are a majrobi^^feOCOMDEX 79 
gives you a u™^ra^pp^%Mity to 
display new a|c|®(istin®raflclucts to 
attract the thi%> %ty sy fJ 

Unlike broad-t ^^^^Sg^ r ■ 
expositions, COP^C^»* ocuses on 
the needs of manufacturers to be 
ad tflMfw iy 1 

gives y^u the right environment 
develop sates representation ojx 
reinforce exiting relationships. 

Because the/di^erenceJ^aefeigned to 
appeal to thfrd-paKv^ners you are 
guaranteed^the audience you want. 

We’ll be o/fad to discuss with yoi\ 
availablor exhibit sp^e^and any other 
aspect/f the expositiorKCall Milton 
Bernsyat 800^225-4620 (InMass. \ 
879-4602Vtfr return the coupolKbelow. 


COMDEX 79 

The INTERFACE Group 

160 Speen Street, Framingham, MA 01701 

Yes! □ Please call me. I am interested in exhibiting at 
COMDEX 79. 

□ Please send me full details of the conference. 


Title_ 

Company 
Tel. No. _ 
Street _ 






because YOU asked for it! 


Another Conference and Exposition from The INTERFACE Group 
Producers of: INTERFACE, INTERFACE WEST, FEDERAL DP EXPO 
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129 reasons 
to buy the new 
Perkin-Elmer 
3220 supermini. 

You can build an ultra-high- 
performance, 128-terminal sys¬ 
tem on Perkin-Elmer’s powerful 
new 32-bit Model 3220. That’s 
128 good reasons right there. 

The 129th reason is our 
RELIANCE software—the trans¬ 
action processing package that 
makes it all possible. The instan¬ 
taneous terminal response. The 
ability to handle a variety of 
complex operations all at once. 
The unmatched throughput for a 
massive number of transactions. 
Even with all this power, a 
RELIANCE system is easy to 
operate. 

RELIANCE integrates 
COBOL, data management, and 
transaction processing software. 
It’s explicitly designed to deliver 
the reliability, integrity, and secur¬ 
ity so critical to applications re¬ 
quiring large amounts of on-line 
file processing. And RELIANCE 
protects your commercial data 
base from media faults and sys¬ 
tem failures. 

Your application program¬ 
mers can do all their development 
work, batch or transaction 
processing, in COBOL. With its 
enforced modular structure and 
built-in recovery routines, 
RELIANCE makes it easier to 
write, implement, and modify 
application programs. 

The Perkin-Elmer Model 
3220 is a supermini with built-in 
growth. Its memory can expand 
to meet the broadest system re¬ 
quirements. What’s more, the low 
starting price of $33,500 (U.S. 
only) is subject to OEM terms and 
conditions unmatched in the in¬ 
dustry. Get all the reasons for 
building a transaction processing 
system with the 3220 
and RELIANCE. 

Call toll-free 
800-631-2154. 

In New Jersey, 

(201) 229-6800. 
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Quality programming 
tools are abundant; 
people trained to 
use them are not. 


Computer programming has always been 
viewed as a major problem by both the com¬ 
puter hardware manufacturer and the com¬ 
mercial user. For the manufacturer, it has 
restricted his potential market since sales are 
based on the ability of the user to utilize the 
computer. For the user, programming an ap¬ 
plication not only is costly but also is difficult 
to accomplish successfully. Thus, for the last 
25 years both the computer hardware manu¬ 
facturer and the commercial user have ardent¬ 
ly wished that the “programming problem” 
would vanish or at least be minimized. 

To deal with this problem, the hard- 


ADVANCED 
COMMERCIAL 
APPLICATIONS 
IN THE ’80S 
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ware manufacturer in the 1950s consistently 
underestimated the user’s programming ef¬ 
fort and provided programming assistance 
and bundled programs to lighten the user’s 
programming load. In the 1960s, the user was 
told that new operating systems, jcl, and the 
upward-compatible 360 series would reduce 
the programming burden. In the 1970s, the 
manufacturers continued their wishful 
promises. They alluded to the possibility that 
new “future systems’’ would somehow be¬ 
come more intelligent and that the needed 
‘ ‘software ’ ’ would be put into hardware. The 
manufacturers also implied that “pro¬ 


grammed chips” and firmware might mys¬ 
teriously be put together to solve the 
programming problem. While these hopes 
have not materialized, the 1970s have shown 
that a number of user applications can be 
satisfied with off-the-shelf application pack¬ 
ages used “as is” or slightly customized. By 
the same token, however, the 1970s have also 
demonstrated that most user applications can¬ 
not be satisfied by these standardized pack¬ 
ages and that professional programmers must 
develop the applications. 

The programming problem has not 
gone away. It never will. Also, it is not a 











Many top dp managers have neither the clout nor the 
resources to change an organization’s programming 
structure. 
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problem. Programming a commercial appli¬ 
cation is a professional, technical endeavor 
which represents an investment by a corpora¬ 
tion to automate part of its business. Thus, 
programming should be viewed as an ‘ ‘auto¬ 
mated solution” rather than a problem. 

This article addresses those applica¬ 
tions that will be “programmed” by the user 
in the 1980s; those that will be recognized as 
complex in nature; and those that may require 
an initial development effort of as little as one 
year, but more often will require at least five 
to 20 man-years. For want of a better name, I 
have termed these applications “advanced 
commercial applications.” 

THE PAST IS Experimentation, develop- 
PR0L0GUE ment, and experience over 
the past 20 years will deter¬ 
mine the way advanced commercial applica¬ 
tions will be shaped in the 1980s. To better 
understand what will happen in the future, it 
is important to review the history of commer¬ 
cial applications development in the 1960s 
and 1970s. Many of the problems that users 
encountered during the past 20 years still per¬ 
sist and probably will continue. Some of 
these problems are often education-related, 
people-related, organization structure-relat¬ 
ed, or profit-related and have little to do with 
the technical challenge. In essence, they are 
management-related problems which, in 
turn, contribute to the difficulty in the devel¬ 
opment of these applications. To build viable 
advanced applications, management, as well 
as technicians, must have a better understand¬ 
ing of what computerized applications are. 
There are still too many people in the field 
who do not realize what it means to build a 
complex (or large) commercial application. 

History will view the 1950s as a peri¬ 
od when the user did not understand the tech¬ 
nology necessary to develop commercial 
applications. It will view the 1960s as a time 
of chaos when many users attempted to devel¬ 
op complex commercial applications and 
failed. The 1970s will probably be viewed as 
a mixed bag. The many successes were 
matched with at least an equal number of fail¬ 
ures. These successes and failures provide, 
however, an excellent insight into how to suc¬ 
cessfully build advanced applications in the 
1980s. 

In the 1970s, there has also been the 
realization that the caliber of the program¬ 
ming staff is as critical to project success as 
the programming tools available. Of course, 
defining the problem, developing a good 
specification, and properly managing the 
projects are still the most important parts of 
the programming process. But that is beyond 
the scope of this article. 

Both the successful and unsuccessful 
applications of the 1970s have provided four 


very important characteristics of commercial 
applications: 

1. Most commercial applications 
should have long lives. Applications repre¬ 
sent policies, data processing requirements, 
practices, and strategy of an organization. 
Second- and third-generation applications 
have remained active within corporations for 
as long as 10 to 15 years .Properly developed 
applications in the 1980s should have a life 
span of 20 years or more. And that should be 
an important factor in their implementation 
strategy and the amount of their funding. 

2. Applications are very volatile. 
Applications are continuously enhanced, 
modified, and converted because of a large 
variety of factors. These factors range from 
new computer technology (i.e., communica¬ 
tions/on-line facilities, operating system 
changes, DBMSs) to changes in the organiza¬ 
tion’s data processing requirements due to 
such aspects as growth, corporate revisions, 
and government regulations. Applications in 
the 1980s will be even more volatile as the 
hardware I software and communications 
technology continues to change at an acceler¬ 
ating rate. 

3. The original designers and pro¬ 


grammers often are the only ones that can 
maintain the application. Many applications 
in the 1970s did not remain viable because 
there were no long-term design specifica¬ 
tions; documentation was not kept up to date; 
the original programming team left; and/or 
the application was not constructed in a 
modular, top-down fashion. Successful 
applications in the 1980s will be engineered 
and independent of the original development 
team. 

4. Maintenance often represents 30% 
to 80% of a company’s data processing ef¬ 
forts. Early in the 1970s, users identified the 
“maintenance iceberg” as a somewhat hid¬ 
den but enormously large amount of time that 
installation personnel had to spend on exist¬ 
ing applications. At that time, it was estimat¬ 
ed that the average installation spent about 
50% of its costs maintaining existing applica¬ 
tions. Maintenance today for many installa¬ 
tions has risen to 80%, while others have 
experienced a decrease to the 30% to 
40% range. The proper use of higher level 
languages, precompilers, data base manage¬ 
ment systems, and data dictionaries have had 
a positive and profound effect on mainte¬ 
nance. Successfully developed applications 
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in the 1980s will demonstrate that mainte¬ 
nance efforts can be reduced to as low as 20% 
to 30%. 

SOME As previously mentioned, 

SUCCESS IN man y successful,advanced 
THF ’7f|c commercial applications 

me lUa are operational today. 

While there may be some dissatisfaction with 
the applications, they do represent a complex 
and successful effort that can be examined 
and analyzed. These applications exist in the 
more progressive dp installations and tradi¬ 
tionally are in the larger dp organizations, 
such as the larger airlines, banks, and insur¬ 
ance, service, and manufacturing companies 
throughout the world. Such applications, 
however, represent a very small percentage 
of the total applications developed during the 
1970s—probably less than 5%. Most of the 
successful applications used other software or 
software components in building or operating 
the applications. Therefore, these applica¬ 
tions can be viewed as systems which are 
themselves composed of subsystems or 
components. 

Most of these successful 1970-era 
applications have made extensive use of oper¬ 


ating system facilities, system software pack¬ 
ages, and programming tools. Without such 
building blocks, there is no question that 
these installations would not have been suc¬ 
cessful and that the time, cost, and overall 
development effort would have been signifi¬ 
cantly increased. Let’s review the character¬ 
istics of these essential software components 
or subsystems. 

• Operating System Components. The oper¬ 
ating system interfaces directly to the hard¬ 
ware and manages the resources of the 
computer complex. With the hardware, the 
operating system forms a virtual environment 
to provide many services that advanced appli¬ 
cations require. Some of these services are 
space and time management, job and step 
execution, subtasking, computer-to-comput- 
er communications, terminal control, and 
program execution management. 

• Operational System Software Components. 
The data base management systems, tele¬ 
processing monitors, data dictionaries, net¬ 
work control programs, and other programs 
that execute as part of the commercial appli¬ 
cation have provided the “guts,” or major 
control components, which serve as the “en¬ 
gine” for the application. Without such 
embedded software components, the cost, 
time, and reliability of building and maintain¬ 
ing the successful systems in the 1970s would 
have been considerably more difficult. 

• Programming Tools Software Compo¬ 
nents. The programming tools software 
components of the 1970s are those subsys¬ 
tems used to build or construct the application 
and are not part of the operational applica¬ 
tion. These tools include precompilers, on¬ 
line programming aids, source program 
maintenance systems, and utility systems. 
There are also other tools that fall in between 
the operational system software components 
and the program tools components; these are 
interpretive query systems and ad hoc report 
generators. These components are available 
to the end user to extract information from a 
file or data base and can fall into either cate¬ 
gory, depending on the application and how 
they are used. 

The successful developer of the 1970s 
constructed commercial applications in a 
disciplined and highly structured manner. 
The use of top-down design permitted the 
system to be defined and debugged in a 
modular manner. Structured programming 
techniques helped both to minimize the inter¬ 
action between modules and to create an 
engineering-like atmosphere for the building 
of these systems. The use of the chief pro¬ 
grammer or chief architect to oversee the en¬ 
tire effort was instrumental in bringing the 
development effort more in line with the 
building of a complex piece of machinery. 

But, there was still much lip-service 
and apathy even at these successful installa¬ 


tions of the ’70s. It is true that the decade her¬ 
alded the structured programming revolution 
—i.e., modular programming, standardized 
interfaces, data dictionaries, structured de¬ 
sign, improved programming techniques 
(IPT), the chief programmer, structured walk¬ 
throughs, precompilers, test data generators, 
program standards auditing, hipos, and a host 
of other techniques, disciplines, and pro¬ 
grams. But, while some of the applications 
technicians in the 1970s used these facilities, 
they still did not have the corporate commit¬ 
ment and the overall management control that 
they should have had. So, at best, when these 
applications have to meet “the test of time” 
in the 1980s, they may also fall by the way- 
side. 


Before discussing how 
successful “advanced 
commercial applications” 
will be developed in the 
1980s, it is important to 


COMMER¬ 
CIAL APPLI¬ 
CATIONS IN 
THE ’80s 

examine what a computerized commercial 
application actually is. 

Computerized commercial applica¬ 
tions are composed of literally hundreds of 
thousands of instructions that are processing 
information and data within a computer. 
Many people interact with this application 
both before and after it is put into production. 
There are end users or dp personnel within the 
organization preparing the input and using the 
output. There are computer operators and 
system programmers that ensure that the ap¬ 
plication performs properly. There are sys¬ 
tem analysts, system designers, 
programmers, and testing personnel that are 
responsible for delivering a “workable” and 
“operational” application. There may be 
“maintenance” staffs that must keep these 
“applications” operational and viable during 
the life of the application—which may be 
many, many years (Fig. 1). Therefore, to 
properly “construct” a computerized com¬ 
mercial application that performs satisfactori¬ 
ly over its lifetime is not a simple or 
insignificant job. It requires a great number of 
personnel and programs that continuously 
interface and interact with one another. 

Another way to examine the 
computerized commercial application is to 
view it in the context of the physical environ¬ 
ment in which it operates—die entire comput¬ 
er system. The computer system is made of 
many hardware and software components and 
is viewed today as one of mankind’s more 
complex machines. Simply stated, a comput¬ 
er system is a machine that processes data and 
information. And a computerized commer¬ 
cial application is one of the components of 
that computerized system. Depending on the 
complexity of that component, the “con¬ 
struction” or “engineering” of that compo¬ 
nent, and its subcomponents, may fall into 
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Properly developed applications in the ’80s should have 
a life span of 20 years or more. 


the category of “high technology.” Fig. 2 
shows many components of a typical comput¬ 
er system of the 1970s. 

Words such as “components,” “high 
technology,” “engineering,” “machines” 
are not usually used to define a commercial 
application. They do, however, represent a 
technical view that has been espoused for 
many years. Back in 1965 and 1968, the 
NATO Software Engineering Conferences dis¬ 
cussed the complexity of building applica- 
tions. While the questions under 
consideration at that time were directed 
toward military and large applications, they 
also addressed the crux of the problem which 
centered around the difficulty in building, 
testing, and maintaining these complex appli¬ 
cations. It was concluded that the develop¬ 
ment of a complex or advanced application is 
analogous to the building or engineering of 
machines. Said another way, an engineering- 
type discipline must be observed in the build¬ 
ing of applications if they are to be success¬ 
fully implemented and maintained. 

If we look today at the kinds of 
applications that commercial installations are 
trying to build for the 1980s, we encounter 
large programming efforts oriented toward 
the use of data bases, terminals, distributed 
processing, real-time, on-line communica¬ 
tions, and networking. Such systems differ 
widely from yesterday’s simple batch appli¬ 
cations. Thus, today’s and tomorrow’s suc¬ 
cessful application will be constructed in an 
engineering-like environment and will be 
viewed as a “component” of the computer 
system. 

As mentioned earlier, all the tools, 
techniques, and subprograms needed to 
properly develop the successful advanced 
commercial applications in the 1980s are al¬ 
ready here today—everything except the 
discipline, the training, and the understand¬ 
ing. As Pogo stated, “We have met the 
enemy and he is us. ” The enemy, for many, 
is a combination of poor technical training, 
lack of leadership at the top management 


level, strong resistance to change, and short¬ 
term fire fighting instead of long-term plan¬ 
ning. 

Certainly, there is more software 
technology to come in the 1980s in the form 
of better programming tools. But that is not 
the problem. There is more technology and 
methodology available in the marketplace 
today than is needed to make quantum leaps 
toward increasing programmer productivity, 
improving applications reliability, and 
providing more flexibility for developing, 
maintaining, and enhancing the advanced ap¬ 
plication. The missing ingredients are people 
trained to use these tools and overall under¬ 
standing within top corporate management of 
the long-term implications of their short-term 
goals—goals which usually force dp man¬ 
agers to take short-term views of their data 
processing application development efforts. 
Unfortunately, much of today’s top dp man¬ 
agement has neither the clout nor the re¬ 
sources to change an organization’s 
programming structure. 


STEPS But there is some light at 

TOWARD enc * tunne i- 

qni ||TinN Toda y there is a growing 
OULU iuii awareness about what the 
problem is and where its solution lies. The an¬ 
swer, in my opinion, lies in the following 
steps: 

• Massive training and retraining of person¬ 
nel. It is of critical importance to train person¬ 
nel in the methodologies of the 1970s—from 
top-down programming to structured pro¬ 
gramming tools. While some computer 
science graduates are trained in these areas, it 
is the responsibility of management to pro¬ 
vide in-depth, in-house training to their staffs 
and to allocate the time for such training. 

• Increased operational system software in 
advanced applications. The operational sys¬ 
tem software of the 1970s should be used as 
the building blocks for the development of the 
advanced applications of the 1980s. Many of 
these systems have proven to be reliable, effi¬ 



cient, and easy to use. Most of them have sur¬ 
vived in a competitive environment and have 
a demonstrated capability. Examples of such 
software are TP monitors, data base manage¬ 
ment systems, data dictionaries, and report 
generators. 

• Recognition that programming is more a 
science than an art. An advanced application 
must be built in a professional environment 
and with professional programmers. It must 
be completely documented and built to be en¬ 
hanced. Treat development maintenance per¬ 
sonnel as professional engineers and require 
them to use structured programming tech¬ 
niques, top-down programming, and other 
methodologies to ensure that the company 
will produce more reliable applications. 

• Use of higher level languages. The use of 
precompilers to augment COBOL, pl/i, and 
assembly languages can reduce the time to 
develop and maintain applications. Such lan¬ 
guages can improve programmer productivi¬ 
ty significantly and should be a requirement 
in the 1980s. 

• Use and investigation of programming 
tools. The use of programming tools will not 
only reduce the cost of developing and main¬ 
taining applications in the 1980s but will im¬ 
prove their overall reliability and 
effectiveness as well. There are literally hun¬ 
dreds of programming tools available, and 
these tools should be examined since they 
represent a very small portion of the cost of 
application development. 

A final word: in the 1980s the proper 
functioning, design, quality, and reliability 
of the commercial application will be the 
determining factor in many corporations’ vi¬ 
ability, growth, and profitability. So, man¬ 
agement must give the development of 
advanced commercial applications one of the 
highest priorities within the corporation, for it 
may make the difference between success and 
failure of the organization. # 


MARTIN A. GOETZ 


Mr. Goetz is senior 
vice president and 
director of the 
Software Products 
Div. of Applied Data 
Research Inc., 
Princeton, N.J. He 
holds the first U.S. 
software patent and 
is a coauthor of High Level COBOL 
Programming, published in 1977. He 
began his career as a programmer with 
Sperry Rand in 1954 and, in 1959, was a 
cofounder of ADR. Mr. Goetz holds BBA 
and MBA degrees from City College of 
New York. He was recently appointed 
contributing editor of Datamation. 
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Printers for every job. 
Terminals for every line. 

NEC Spinwriter™ character printers and terminals can 
be configured in as many varieties as there are jobs to do. 

They start as basic 55-cps printer mechanisms for 
some OEM buyers who want to add their own value. Then 
they grow and change to fit your precise letter-quality 
output needs. 

Each of our 10 models is surrounded with features 
and options that make customizing easy. 

Eight industry-standard interfaces, serial and parallel, 


let you add Spinwriter printers quickly to your current 
system. Ten form-feed options-most operator change¬ 
able—provide unparalleled document handling flexibility. 
Dozens of 10 or 12 pitch and Proportional Space thimbles 
-with up to 128 characters-solve your technical and 
language output requirements. 

That’s not all. Spinwriter printers and terminals lead, 
the industry in reliability, with a more than 2000-hour . ^ 

MTBF. And in serviceability, with a 30-minute MTTR. ||| 

When you want hard-working printers that are te itBj 
to your individual needs, call the NEC Spinwriter regioi^i| 
representative nearest you. He’ll assure a perfect fit 
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NEC Information Systems, Inc. 

tome Office and Eastern Region: 5 Militia Drive: Lexington, MA 02173, (617) 862-3120 
Central Region: 3400 South Dixie Drive, Dayton, OH 45439, (513) 294-6254 
Western Region: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045, (213) 670-7346 
Southern Region: 2965 Flowers Rd., South, Atlanta, GA 30341, (404) 458-7014 
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Sales Manager 
John M. Gleason 

Greenwich, CT 06830 
35 Mason St (203) 661-5400 
Telex 996343 

Eastern District Managers 

A. Treat Walker, 

Warren A. Tibbetts: 

New York, NY 10019 
420 Lexington Ave. 

(212) 682-7760 

New England District Manager 
Warren A. Tibbetts: 

Manchester, NH 03104 
112 W Haven Rd. 

(603) 625-9498 

Midwest District Manager 
William J. McGuire 

Chicago, IL 60611 
444 No Michigan Ave. 

(312) 644-3970 

Western District Managers 
Alan Boltt, Jr.: 

Los Angeles, CA 90035 
1801 S. La Cienega Blvd. 

(213) 559-5111 

James E. Filiatrauit: 

Mountain View, CA 94043 
2680 Bayshore Frontage Rd. 

Suite 401 
(415) 965-8222 

U.K., Scandinavia, Benelux 

Intergroup Communications, Inc. 

Wallace K. Ponder, European Director 
Paul D. Dimmock, Regional Manager 

31 Lyncroft Avenue 
Pinner, Middx, HA5 1JU 
England 

Tel: (01) 868 9289 
Cables: PACOM, Pinner 

Germany, Austria, Eastern Europe 
Tulllo Giacomazzl 

130 Jermyn St. 

London SW1 Y4UJ 
Tel: (01) 839 3916 

France, Italy, Spain 
Gerard Lasfargues 

32 rue Desbordes Valmore 
750 16 Paris 

France 

Tel: (1) 288 90 22 
Japan 

Shigeru Kobayashi 

Japan Advertising Communications, Inc. 

New Grinza Building 
3-13 Ginza 7-chrome 
Chou-ku, Tokyo 104, Japan 
Tel: (03) 571-8748 

James B. Tafel, Chairman 

John K. Abely, President 

Robert L. Dickson, Exec. Vice President 

Calverd F. Jacobson, Vice President-Finance 

Walter Harrington, Vice President and Controller 

TECHNICAL PUBLISHING COMPANY 
A DUN & BRADSTREET COMPANY 

Business Magazines 
Consumer Books 
Training Systems 
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OEM 

America Meets 

at the Invitational Computer Conferences 


In Boston... in Ft. Lauderdale... 
in Palo Alto and seven other cities, 
OEM decision-makers meet the 
country’s top computer and 
peripheral manufacturers at the 
Invitational Computer Confer¬ 
ences — the only seminar/displays 
designed specifically for the 
unique requirements of the 
quantity user. 

In one day, at each 1979/80 
ICC, guests will receive a concen¬ 
trated, up-close view of the newest 
equipment and technology shap¬ 
ing our industry. Some of the 
companies which participated in 
the 1978/79 ICC Series were: 
CalComp, Cambridge Memories, 
Inc., Centronics, Cipher Data 
Products, Inc., Compugraphic 
Corp., Computer Automation, 


Inc., Computer Design, Com- 
puterworld, Control Data Corp., 
Data 100 Corp., Datamation, 
DatamediaCorp., Dataproducts 
Corp., Dataram Corp., Data 
Systems Design, Inc., Datum, 
Inc., Diablo Systems, Inc., Digital 
Design, Electronic Engineering 
Times, Honeywell Information 
Systems, Houston Instrument, 
ISS/Sperry Univac, Kennedy 
Company, LearSiegler, Inc., 

MDB Systems, Inc., Microdata 
Corp., Mini-Micro Systems, 
Monolithic Systems Corp., 
National Semiconductor, NEC 
Information Systems, PCC/ 
Pertec Division, Perkin-Elmer 
Data Systems, PerSci, Inc., 
Pioneer Magnetics, Inc., Plessey 
Periperhal Systems, Powertec, 
Inc., Printronix, Inc., Remex, 
Rianda Electronics, Ltd., Shugart 
Associates, Storage Technology 

Tally Corp., Tektronix, Inc., Tele¬ 
type Corp., Telex Computer 


The schedule for the 1979/80 
Series is: 

Sept. 6,1979 
Sept. 27,1979 
Oct. 10,1979 
Nov. 1,1979 
Nov. 15,1979 
Jan. 15,1980 
Feb. 6,1980 
Mar. 25,1980 
Mar. 27,1980 
April 28,1980 


Palo Alto, CA 
Minneapolis, MN 
Newton, MA 
Cherry Hill, NJ 
Southfield, Ml 
Orange County, CA 
Ft. Lauderdale, FL 
Dallas, TX 
Houston, TX 
Atlanta, GA 



Invitational 

Computer 

Conferences 



Invitations are available from participating companies or the ICC sponsor. For further 
information contact: B.J. Johnson & Associates, 2503 Eastbluff Drive, No. 203, Newport Beach, CA 92660. (714)644-6037 
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MINI/MICROCOMPUTER 
SURVEY AVAILABLE NOW. 


The third in a series of annual DATAMATION magazine Mini/ 
Microcomputer surveys has just been completed. Encompassing small 
business systems, intelligent terminals, microcomputers, micropro¬ 
cessors and data entry systems as well as traditional minicomputers, 
this analysis is essential reading for industry watchers, market plan¬ 
ners, sales executives and users themselves. 

To best illustrate the completeness and thoroughness of this in- 
depth study, we ask that you review the 8-page summary of the 
report’s content, including descriptions of all charts and tables. Yours 
for the asking ... Just call Dorothy Chamberlin (203) 661-0055. 

Return to: Dorothy Chamberlin, DATAMATION magazine 

P.O. Box 129, Riverside, CT 06878 , — ‘ gg 


Please send me_copies of the 1979/80 

Mini/Microcomputer Survey. 

$445.00 in North America, $475.00 
elsewhere (deduct $40.00 if payment is 
enclosed). Additional reports $150.00. 

□ Payment enclosed (DEDUCT $40.00) 

□ Bill me 

□ Please send me a copy of “The 8-page 
Summary of Report Contents” 

Please complete: 

Signature - 

Name_ 

Title___ 

Company_ 

Street_ 

City/State/Zip- 
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CALENDAR 


JANUARY 

Sixth Semiannual ATE/Exhibit 
January 7-10, Pasadena. 

A program of workshops, technical papers, 
and courses. Contact Karen Knope, ate, 
1050 Commonwealth Ave., Boston, ma 
02215, (617) 232-5470. 

Communication Networks ’80, 
January 28-30, Washington, D.C. 

The national business communication con¬ 
ference and exposition. Contact William 
Leitch, Conference Co., 60 Austin St., 
Newton, MA 02160, (617) 964-4550. 

FEBRUARY 

Data ’80, February 12-14, 
Toronto. 

Featuring panel sessions, audiovisual 
presentations, workshops, and technical 
sessions. Contact Laurie Whitsed, 2 Bloor 
St. West, Suite 2504, Toronto, Ontario 
m4w 3e2, (416) 967-6200. 

MARCH 

Fifth West Coast Computer Faire, 
March 14-16, San Francisco. 

Will focus on inexpensive computing 
power for home, business, and industry. 
Contact Computer Faire, 333 Swett Rd., 
Woodside, ca 94062, (415) 851-7075. 

The Middle East Business 
Equipment Show, March 16-20, 
Bahrain. 

The first major international event of this 
kind held in the Persian Gulf. Will contain a 
comprehensive and modem range of prod¬ 
ucts and services from the entire spectrum 
of the business equipment industry. Contact 
Stephen Powell, Arabian Exhibition Man¬ 
ager, 11 Manchester Square, London, wlM 
5 ab, 01-486-1951. 

APRIL 

Federal DP Expo, April 28-30 
Washington, D.C. 

Update on trends, applications, and state of 
the art of all facets of dp. Contact Sheldon 
Adelson, Conference Director, 160 Speen 
St., Framingham, MA 01701, (617) 879- 
4502. 


MAY 

NCC, May 19-22, Anaheim. 

Will cover the broad areas of management, 
applications, science and technology, and 
social implications. Contact afips, 1815 
North Lynn St., Arlington, va 22209, (703) 
243-4100. 


NAEC0N ’80, May 20-22, Dayton. 

The National Aerospace and Electronics 
Conference is the oldest and best-known 
specialized national forum for the exchange 
of information on aerospace electronics. 
Contact Gordon Rabarus, Air Force Avion¬ 
ics, 140 E. Monument Ave., Dayton, OH 
45402, (513) 255-2802. 


PROGRAMMERS 

SOFTWARE ENGINEERS 



If you are now looking for a new challenging job, or if you think that 
you will be doing so in the next twelve months, we have an exciting 
offer - the chance to have your own computer - free! 

FLW Assoc., Inc. represents a major Fortune 500 internationally 
known and respected firm that is currently developing an advanced 
state-of-the-art network involving highly sophisticated processing 
techniques and capabilities. Our innovative technology, combined 
with progressive management, provides challenge and growth not 
easily found. If you enjoy working* with mini-computers and can 
handle incredibly difficult technological challenges, this long-term 
development effort should interest you. 

To encourage good response to our recruitment effort, FLW Assoc. 
Inc. will give, free of charge, a computer as described below, to any 
applicant who is hired through FLW Assoc. Inc. in the next twelve 
months as a result of responding to this ad. You must respond within 
ninety days of this publication’s date, by sending your resume 
(handwritten OK) along with the attached coupon completed or a 
photocopy of the coupon. Of course, total confidence will be 
maintained. 

FLW Assoc., Inc. will provide only the system described in this 
paragraph, with delivery being made within sixty days after beginning 
newemployment throughFLW Assoc., Inc.Thecomputerweofferisa 
major manufactured 8 Bit Processor that includes: CPU/keyboard 
with 4K RAM using Level I Basic, video monitor, power supply, 
cassette recorder manual and a game cassette. 

NOTE: The system is expandable (not included) to 48K RAM with Level II Basic with 
printers, floppy disk, driver and many software packages available for you to purchase 
easily at hundreds of outlets throughout the U S ! 

Experience or interest should include some real-time 
mini-computer software in SIGNAL PROCESSING, 
COMMUNICATIONS, DATA BASE, INTERNALS, 
ARCHITECTURE or related areas. 

STAFF 

SR. STAFF 

MANAGEMENT 

$22-45,000 

RESPOND NOW! 


J UL 


INC. 


Please complete coupon 
and send it with your 
resume to: 

FLW ASSOC., INC. 

5203 Leesburg Pike 
# 1309 

Falls Church. Virginia 22041 
(Please respond 
by mail only) 

Equal Opportunity Employer 
U S. Citizenship 


Home Phone: 


Office Phone:- 


AVAILABILITY 
Now □ 3-6 Months □ 


Current $_ 


6-12 Months a 
Clearance_ 


DAT 
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STATE-OF-THE-ART WORKSTYLE. 
STATE-OF-THE-SUNSHINE LIFESTYLE. 


ADD IT UP. IT'S YOUR FUTURE! 


The state-of-the-art at Harris 
Controls Division. 

It's a half a century of redefining 
and forwarding the concept of 
supervisory control and data 
acquisition (SCADA) systems. 

It's current expansion to large 
scale energy management systems 
and power control centers around 
the world. 

For you, it's unencumbered 
opportunity. 

Opportunity to be recognized 
and rewarded in a rapidly 
progressing field. 

Opportunity to design and 
produce in a professional 
environment that encourages 
contribution. 

And yes. 

Opportunity to live a beautiful, 
* / 


affordable lifestyle on Florida's 
scenic, Atlantic shoreline. 

Add it all up. It's your future! 

SENIOR SOFTWARE DESIGN 
ENGINEERS 

Design, development and 
integration background. Five-plus 
years experience in Operating 
Systems Development, Device 
Handlers, Distributed Processing, 
Computer-to-Computer 
Communication, 
Telecommunication, Diagnostic 
Development and or Large Scale 
Integration and Test. Task 
leadership positions encompass 
design and project responsibilities 
and technical supervision. 

' POWER SYSTEM ANALYSTS/ 
ENGINEERS 

L Experience in development of 


control and planning solutions for 
real-time systems associated with 
computers in power industry 
problems. Familiarity with current 
analytical techniques for the 
solution of load flow, contingency 
conditions, load forecasting and 
state estimation. EE majors with 
graduate degrees, and AGC/EDC 
background. 

Send resume with salary history 
to: R.B. Storch, Harris 
Corporation, Controls Division, 
P.O. Box 430D, Melbourne, 

Florida 32901. 


HARRIS 


An Equal Opportunity Employer M/F. 
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